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Akt. I. — Sir William Jackson Hooker. 

SiK William Jackson Hooker died at Kew, after a short 
illness, on the 12th of August last, in the eighty-first year of 
his age. 

Seldom, if ever before, has the death of a botanist been so 
widely felt as a personal sorrow, — so extended were his relations, 
and so strongly did he attach to himself all who knew him. By 
the culti viators of botany in oar own country, at least, this state- 
ment will not be thought exaggerated. Although few of our 
botanists ever had the privilege of personally knowing him, 
there are none who are not much indebted to him, either directly 
or indirectly. It is fitting, therefore, that some record of his lire 
and tribute to his memory should appear upon the pages of. the 
American Journal of Science. 

The incidents of his life are soon told. He was born on the 
6th of July, 1785, at Norwich, England, where his father, — 
who survived to even a greater age than his distinguished and 
only son, — was at that period confidential clerk in a large busi- 
ness establishment. He was descended from the same family 
with "the judicious Hooker," author of the "Ecclesiastical Pol- 
ity." The name William Jackson was that of our botanist's 
cousin and godfather, who died young, and was soon followed 
by both his parents; in consequence of which their estate of 
Sea-salter, near Canterbury, came to young Hooker while yet a 
lad at the Norwich High School. He could therefore indulge 
the taste which he early developed for natural history, at this 
time mainly for ornithology. But the chance discovery of that 
Am. Joitb. Sci.— Second Series, Vol. XLI, No. 121.— Jan., 1866. 
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rare and carious Moss, Bitocbaumia aphylla^ whicb he took to his 
eminent townsman, Sir James Edward Smith, directed bis atten- 
tion to Botany, and fixed the bent of his long and active life. 
He now made extensive botanical tours through the wildest parts 
of Scotland, the Hebrides and the Orkneys, which his lithe and 
athletic frame and great activity fitted him keenlv to enjoy. 
Coming up to London he made the acquaintance of Sir Joseph 
Banks and of the botanists he had drawn around him, Dryander, 
Solander, and Eobert Brown. 

In 1809 he went to Iceland, to explore that then little-known 
island. The exploration was most successful ; but the ship in 
which he embarked with all his collections, notes, and drawings, 
was fired and destroyed and everything was lost, he himself nar- 
rowly escaping with his life. Hooker's earliest work, the Jour- 
nal of a Tour in Iceland, in two octavo volumes, published al 
Yarmouth in 1811, and republished at London two years after- 
wards, gives an interesting account of his explorations and ad- 
ventures, along with the history of a singular attempt at the 
time to revolutionize the island, — with which the disaster to the 
vessel he returned in was in some way connected, we forget how. 
Not disheartened by these losses, he now turned from a polar to 
an equatorial region, and made extensive preparations for going 
to Ceylon, with Sir Robert Brownrigg, then appointed Governor. 
But the disturbances which broke out in that island, more serious 
than those which attended the close of his Iceland tour, again 
frustrated his endeavors. 

The stronff disposition for travel and distant exploration, 
frustrated in his own case, came to fruit abundantly in the next 
generation, in the world-wide explorations of his son. He him- 
self made no more distant journey than to Switzerland, Italy, 
and France, in 1814, becoming personally acquainted with the 
principal botanists of the day, and laying the foundations of his 
wide correspondence and great botanical collections. In 1815 
he married the eldest daughter of the late Dawson Turner, of 
Yarmouth, and established his residence at Halesworth, in Suf- 
folk. The next year, in 1816, besides publishing some of the 
Musd and Hepaticoe of Eumboldt and Bonpland's collection, he 
brought to completion his first great botanical work, the British 
Jungermanniae, with colored figures of each species, and micro- 
scopical analyses, in 84 plates, all from his own ready pencil, — a 
work which took rank as a model both for description and illus- 
tration. In 1828 he brought out, in conjunction with Dr. Tay- 
lor, the well-known Muscologia Britannica, the second edition of 
which, issued in 1827, is only recently superseded. The Musoi 
Exotici, with 176 admirable plates, appeared, the first volume in 
1818, the second in 1820. These were his principal works upon 
Mosses and the like, — an excellent subject for the training of a 
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botanist, and one in which Hooker, with quick eye, skilled hand, 
and intuitive judgment, was not only to excel but to lay the 
foundation of high excellence in general descnptive botany. 

When arranging for a prolonged visit to Ceylon, it appears 
that he sold his landed property, and that his investment of the 
proceeds was unfortunate ; so that the demands of an increasing 
fiunily and of his enlarging collections, for which he always lav^^ 
ishly provided, made it needful for him to seek some remunera* 
tive scientific employment. Botanical instruction in Great Brit- 
ain was then, more than now, nearly restricted to medical classes ; 
the botanical chairs in the universities therefore mainly belonged 
to the medical fiiculty, and were filled by members of the pro- 
fession. But, through the influence of Sir Joseph Banks, as is 
understood, the Regius Professorship of Botany in the Univer- 
sity of Glasgow was oflfered to Hooker, and was accepted by 
him. He removed to Glasgow in the year 1820, and assumed 
the duties of this position. Here, for twenty years — the most 
productive years of his life — he was not only the most active 
and conspicuous working botanist of his country and time, but 
one of the best and most zealous of teachers. The fixed salary 
was then only fifty pounds ; and the class-fees at first scarcely ex- 
ceeded that sum. But his lecture-room was soon thronged with 
ardent and attached pupils, and the emoluments rose to a consider- 
able sum, enabling him to build up his unrivalled herbarium, to 
patronize explorers and collectors in almost every accessible 
region, and to carry on his numerous expensive publications, 
very few of which could be at all remunerative. 

The first production of these busy years was the Flora Scotica, 
broaght out in 1821. The next year but one brought the first 
of the three volumes of the Exotic Flora, containing figures and 
descriptions of new, rare, or otherwise interesting exotic plants, 
admirably delineated, chiefly from those cultivated in the Glas- 
gow and Edinburgh Botanic Gardens. Here first is manifested 
the interest in the flora of our own country, which has since 
identified the name of Hooker with North American botany, — 
g considerable number of our choicest plants, especially of the 
Orchis family, having been here illustrated by his pencil. 

The Icones Filicum (in which he was associated with Dr. Gre- 
ville,) in two large folio volumes, with 240 plates, begun in 1829 
and finished in 1831, was his introduction to the great family of 
Ferns, to which he in later years devoted his chief attention. 

In 1830 began, with the Botanical Miscellany, that series of 
periodical publications, which, continued for almost thirty years, 
stimulated the activity and facilitated the intercourse of botan- 
ists in no ordinary degree. The Miscellany, in royal octavo, 
with many plates, closed with its third volume, in 1833. The 
Journal of Botany, a continuation of the Miscellany in a cheaper 
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form, (in ordinary 8vo, issued monthly) took its place in 1884, 
but was itself superseded during the years 1885 and 1886 by the 
Companion to the Botanical Magazine (2 vols, imp. 8vo). In 
1840 (after an interval in which the editor took charge of the 
botanical portion of Taylor's Annals of Natural History), the 
Journal was resumed and carried on to the fourth volume in 
1842. Then, changed in title and enlarged, it appeared as the 
London Journal of Botany for seven years, until 1848, and 
finally, as the Journal of Botany and Kew Garden Miscellany, 
for nine years more, or to the close of 1857. The whole was 
carried on entirely at the editor's cost, he furnishing the MSS. for 
the letter-press, the drawings, &c., without charge, "so that it 
may be supposed his expenses were heavy, while his profits 
were, as he always anticipated, literally niV^ 

The plates of the Journal being too few to contain a tithe of 
the species in his herbarium which it was desirable to figure, an 
outlet for these was made by the Icones Plantarum, or Figures, 
with brief descriptive Characters and Eemarks of New or Kara 
Plants, selected from the Author's Herbarium. Ten volumes of 
this work were published, with a thousand plates (in octavo), at 
the author's sole expense, and with no remuneration, between 
the years 1837 and 1854, the drawings of the earlier volumes by 
his own hand, of the later, by Mr. Fitch, whom he had trained 
to the work. 

Botanists do not need to be told how rich these journals are 
in materials illustrative of North American Botany, containing 
as they do accounts of collections made by Scouler, Drummond, 
Douglas, Geyer, &c. Equally important for the botany of our 
western coast, especially of California, is the Botany of Capt. 
Beechey's Voyage (4to), in the elaboration of which Sir William 
Hooker was associated with Professor Walker- Arnott. But his 
greatest contribution to North American Botany — for which our 
Ifisting gratitude is due — was his Flora Boreali- Americana (2 vols, 
4to, with 238 plates), of which the first part was issued in 1883, 
the last in 1840. Although denominated "the Botany of the 
northern parts of British America," it embraced the whole con- 
tinent from Canada and Newfoundland, and on the Pacific from 
the borders of California, northward to the Arctic sea. Collec- 
tions made in the British Arctic voyages had early come into 
his hands, as afterwards did all those made in the northern land 
expeditions by the late Sir John Eichardson, Drummond, &c., 
and the great western collections of Douglas, Scouler, Tolmie, 
and others, while his devoted correspondents in the United 
States contributed everything they could furnish from this 
region. So that this work marks an epoch in North American 
Botany, which now could be treated as a whole. 

We should not neglect to notice that, from the year 1827 down 
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to Ills death, he conducted that vast repertory of figures of the 
ornamental plants cultivated in Great Britain, the Botanical 
Magazine (contributing over 2,500 plates and descriptions) ; a 
work always as important to the botanist as to the cultivator, 
and under his editorship essential to both. 

For the use of students at home, in 1880 he produced the 
British Flora, which ran through five or six editions before 
it was consigned to his successor in the chair at Glasgow, Prof. 
Arnott, who has edited two or three more. 

We have enumerated the principal works published before ho 
returned to England, including tnose which were re-edited or 
(as the periodicals) continued later. After twenty years' service 
in the Scotch University, Dr., now Sir William Hooker, K. H. 
(for in 1836 he accepted from William IV, — the last British sov- 
ereign who could bestow it, — the honor of Knight of the Hano- 
verian Order), was appointed by government to take the direc- 
tion of the Eoyal Gardens at Kew, until then in the private 
occupation of the crown, but now to be developed into a national 
scientific establishment. 

Ever since the death of Banks and Dryander, and while 
Aiton, the director, grew old and lost any scientific ambition he 
may once have had, Kew Gardens had declined in botanical im- 
portance. The little they preserved, indeed, was chiefly owing 
to the scientific spirit and unaided exertions of Mr. John Smith, 
then a foreman, afterwards for many years the superintending 
gardener (and well known to botanists for his writings upon 
Perns), who, retired from his labors, still survives to rejoice in 
the changed scene. 

The idea of converting Kew Gardens into a great national 
botanical establishment is thought to have originated either with 
Sir William Hooker himself, or with his powerful friend, and 
excellent patron of botany and horticulture, John, Duke of Bed- 
ford, the father of the present British Premier. Lord John Eus- 
sell was in the ministry under Lord Melbourne when this pro- 
ject was pressed upon the authorities, and recommended to rar- 
liament by the report of a scientific commission, and, succeeding 
to the Premiership,* he had the honor of carrying it into execu- 
tion at the propitious moment, and in the year 1841, of appoint- 
ing Sir William Hooker to the direction of the new establish- 
ment. The choice could hardly have been different, even with- 
out such influential political support; indeed his patron and 
friend, the Duke of Bedford, died two years before the appoint- 
ment was made ; but Hooker's special fitness for the place was 
manifest, and his claims were heartily seconded by the only 

' We follow the article in the Gardeners' Chronicle in this statement. But we 
have an impressioD that Lord John Russell was not at the head of a Ministry until 
the year 1846. 



6 Sir William Jackson Hooker. 

other botanist who could have come into competition witb him 
in this respect.* The office, moreover, was no pecuniary prize; 
the salary being only three hundred pounds a year (less, we be* 
lieve, than the retiring pension of his unscientific superannuated 
predecessor), " with two hundred pounds to enable nim to rent 
such a house as should accommodate his herbarium and library, 
by this time of immense extent, and essential, we need not say, 
to the working of the establishment, whether in a scientific or 
economic point of view." The salary, if we mistake not, has 
since been increased in some moderate proportion to the enlai^ed 
responsibilities and cares of the vast concern; but, up to nis 
death, so important an auxiliary as his unrivalled herbarium, 
and the greatest scientific attraction of the institution, was left 
to be supported (excepting some incidental aid) out of the Di- 
rector's own private means. 

Such record as need here be made of Sir William Hooker as 
Director of Kew Gardens can be best and most briefly given 
mainly in the words of a writer in the Gardener's Chronicle (for 
Sept. 2), to whose ripe judgment and experience we may defer. 

**Sir William entered upon his duties in command of unusual 
resources for the development of the gardens, such as had never 
been combined in any other person. Single in purpose and 
straight-forward in action, enthusiastic in manner, and at the 
same time prepared to advance by degrees, he at once won the 
confidence of that branch of the government under which he 

worked To those in office above him, he imparted much 

of the zeal and interest he himself felt, which was proved by 
constant visits to the gardens, resulting in invariable approval 
of what he was doing, and promises of aid for the future. An- 
other means at his disposal, and which he at once brought to 

• We refer of course to Dr. Liadley ; and now while revising the proof of this 
article, the sad intelligence readies qs that he also is no more ; that this eminent 
botanist and remarkable man died, of apoplexy, on the first of November, at the 
age of sixty-six. 

It is well known that Dr. Lindley's health became seriously impaired a year or 
two ago, and that his scientific pursuits had to be giveu up, with slight hope that 
they could ever be renewed. We were under the impression, however, — perhaps 
an erroneous one, — that he was the author of the well-written biographical notice 
of Sir William Hooker which appeared in the Gardeners' Chronicle, and from which 
the citations in our article were taken ; and on this we had founded a hope that 
liis vigor was returning, and that his usefulness might still be prolonged. A sketch 
of his life and scientific labors may hereafter be given. But we may now properly 
and freely speak, as we had wished to do in this article, of the paramount mfluence 
which the two eminent botanists, now taken from us, have exerted upon the condi- 
tion of the science they cultivated in their own country. From forty years i^ 
down to recent times, although neither was the most profound botanist of his age, 
both were unrivalled for the example they set and the active interest they took in 
diffusing a knowledge of Botany m Great Britain, and promoting its study gen- 
«rally, for which they deserve the large and lasting gratitude of their countrymen. 
One other name will suggest itself as worthy to be associated with theirs in this 
regard ; but we trust the day is very distant in whicti that may be added to aa 
obituary record. 
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bear on the work in band, was bis extensive foreign and colonial 
correspondence, including especially tbat witb a large number 
of students wbom be bad imbued witb a love of botany, and 
who were scattered over tbe most remote countries of the globe, 
and several of whom, indeed, remained in more or less active 
correspondence witb tbe Gardens up to tbe day of bis death. 
His views were further greatly facilitated by bis friendly inter- 
course with the Foreign and Colonial offices, the Admirality, 
tod the East India Company, to all of whom be bad been the 
means of rendering services, by the recommendation of former 
pupils to posts in their employment, and by publishing the bo- 
tanical results of the expeditions they sent out 

" At the time of Sir William's taking office, the Gardens con- 
sisted of eleven acres, with a most imperfect and generally di- 
lapidated series of ten hot houses and conservatories. Most of 
diese baye since been gradually pulled down; and, with tbe 
exception of the great orangery (now used as a niuseum for 
woods) and tbe large architectural bouse near the garden gates, 
which had just previously been removed from Buckingham 
Palace, not one now remains. They have been replaced by 
twenty-five structures (in most cases of much larger diniensions) 
exclusive of the Palm-stove and the hitherto unfinished great 
conservatory in the pleasure grounds. 

"To describe the various improvements which have resulted 
in the present establishment, — including, as it does, a botanic 
garden of 75 acres, a pleasure-ground or arboretum of 270 acres, 
&ree museums, stored with many thousand specimens of vege- 
table products, and a magnificent library and herbarium, uie 
fiaest in Europe, placed in the late King of Hanover's house on 
one side of Kew Green and adjoining the gardens, — would 
rather be to give a history of the gardens than the life of their 
Director." 

"It might be supposed that tbe twenty -four years of Sir 
William's life spent at Kew in tbe above public improvements, 
added to the daily correspondence and superintendence of the 
Gardens, would have left little time and energy for scientifio 
pnrsaits. Such, however, was far from being the case. By 
keeping up the active habits of bis early life, he was enabled to 
gat through a greater amount of scientific work than any other 
botanist of his age." 

From this period bis contributions to systematic botany, if 
we except the journals and illustrated works (continued until 
lately, and some of them to tbe last), were mainly restricted to 
his old favorites tbe Ferns. Some years before be removed to 
Kew, he found the veteran Francis Bauer, then an octogenarian, 
or near it, employed in drawing under the microscope admirable 
and faiibfiil illustrations of the fructification of Ferns. He ar- 
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ranged immediately for their publication, drew np the letter- 
press, and so brought out, between 1838 and 1842, the well- 
Known work entitled ** Genera Filicum, or Illustrations of the 
Ferns and other allied Genera." His large quarto, "Filices 
ExoticaB, in Colored Figures and Descriptions of Exotic Ferns, 
chiefly of such as are cultivated in the Eoyal Gardens of Kew," 
(100 plates) appeared in 1859; — the drawings of these, as of 
nearly all his illustrated works for the last thirty years, by 
Walter Fitch, his indefatigable coadjutor, whom he had trained 
in Scotland, and who soon became *'the most distinguished 
botanical artist in Europe." "A second Century of Ferns" 
(imp. 8vo,) was published in 1860 and 1861, the First Century 
being the tenth and closing volume of the Icones Plantarum. 

But the principal systematic work of these later years was hig 

" Species Filicum, being Descriptions of the known Ferns, 

accompanied with numerous figures," in 5 volumes, 8vo. The 
first volume of this work appeared in 1846, the last only a year 
and a half ago. 

The crowa of new Ferns and new knowledge which had accu- 
mulated in the interval of seventeen or eighteen years, demanded 
large revision and augmentation of the earlier volumes to bring 
them up to the level of the later ones. Moreover, a compendi- 
ous work on this favorite class of plants was much needed. 
Both objects might be well accomplished by a synopsis of 
known Ferns in a single volume, to be for our day what Swartz^s 
Synopsis Filicum was just sixty years ago. To this Sir William 
Hooker, upon the verge of fourscore, undauntedly turned, as 
soon as the last sheets of the Species Filicum passed from his 
hands, devoting to it the time that remained after attending to 
his administrative duties. Upon it he steadily labored, with 
unabated zeal and with powers almost unimpaired, conscien- 
tiously diligent and constitutionally buoyant to the last. He had 
made no small progress in the work, and had carried the sheets 
of the initial number through the press, when an attack of dip- 
theria, then epidemic at Kew, suddenly closed his long, honored, 
and most useful life. 

Our survey of what Sir Wm. Hooker did for science would 
be incomplete indeed, if it were confined to his published works 
— numerous and important as they are — and to the wise and 
efficient administration through which, in the short space of 
twenty-four years, a Queen's flower and kitchen garden and 
pleasure-grounds have been transformed into an imperial botan- 
ical establishment of unrivalled interest and value. Account 
should be taken of the spirit in which he worked, of the re- 
searches and explorations he promoted, of the aid and encour- 
agement he extended to his fellow-laborers, especially to young 
and rising botanists, and of the means and appliances he gath- 
ered for their use no less than for his o^n. 
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The single-mindedness with which he gave himself to his sci- 
entific work, and the conscientiousness with which he lived for 
science while he lived by it, were above all praise. Eminently 
fitted to shine in society, remarkably good-looking, and of the 
most pleasing address, frank, cordial, and withal of a very gen- 
ial disposition, he never dissipated his time ^d energies in 
the rounds of fashionable life, out ever avoided the social prom- 
inence and worldly distinctions which some sedulously seek. So 
that, — however it may or ought to be regarded in a country 
where court honors and government rewards have a factitious 
importance, — we count it a high compliment to his sense and 
modesty that no such distinctions were ever conferred upon 
him, in recognition of all that he accomplished at Kew. 

Nor was there in him, — while standing in a position like that 
occupied by Banks and Smith in his early days, — the least mani- 
festation of a tendency to overshadow the science with his own 
importance, or of indifferepce to its general advancement. Far 
from monopolizing even the choicest botanical materials which 
large expenditure of time and toil and money brought into his 
hands, he delighted in setting other botanists to work upon 
whatever portion they wished to elaborate; not only imparting 
fftely, even to comparatively young and untried men of promise 
the multitude of specimens ne could distribute, and giving to all 
comers full access to his whole herbarium, but sending por- 
tions of it to distant investigators, so long as this could be done 
without too great detriment or inconvenience. He not only 
watched for opportunities of attaching botanists to government 
expeditions and voyages, and secured the publication of their 
results, but also largely assisted many private collectors, — whose 
fullest sets are among the treasures of far the richest herbarium 
ever accumulated in one man's life-time, if not the amplest any- 
where in existence. 

One of the later and not least important services which Sir 

William Hooker has rendered to botany is the inauguration, 

through his recommendation and influence, of a plan for the 

publication, under government patronage, of tl\e Floras of the 

the diflFerent British colonies and possessions, scattered over 

every part of the world. Some of these (that of Hongkong and 

that oi the British West Indies) are already completed ; others 

(like that of Australia, and the Cape Flora of Harvey and Son- 

der, adopted into the series,) are in course of publication; and 

still others are ready to be commenced. 

The free and cordial way in which Hooker worked in conjunc- 
tion with others is partly seen in the various names which are 
associated with his in authorship. This came in part from the 
wide range of subjects over which his survey extended, — a range 
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which must have contributed much to the breadth of his views 
and the sureness of his judgment. Invaluable as such extent of 
study is, in the present state and prospects of our science we 
can hardly expect to see again a botanist so widely and so well 
acquainted both with cryptogamic and phanerogamic botany, or 
one capable of doing so much for the advancement and illustra- 
tion of both. 

Our narrative of Sir William Hooker's scientific career and 
our estimate of his influence has, we trust, clearly, though inci- 
dentally, informed our readers what manner of man he was. 
To the wide circle of botanists, in which he has long filled so 
conspicuous a place, to his surviving American friends and cor- 
respondents, some of whom have known him long and well, — 
and **none knew him but to love him, nor named him but to 
praise," — it is superfluous to say that Sir William Hooker waa 
one of the most admirable of men, a model Christian Gentle* 
man. 

There could really be no question as to the succession to the 
charge of the great botanical establishment at Kew. But we 
may add, for the information of many of our readers, that the 
directorship vacated by Sir William^s death has been filled by 
the appointment of his only surviving son, Dr. Joseph Dalton 
Hooker, whose well-established scientific fame and ability, do 
less than his lineage, may assure the continued equally successful 
administration of this most interesting and important trust. 

A. G. 



Art. IL — On a Boulder ^ and Glacial Scratches^ at JEJnglewood^ 

. K J, ; by Eev. W. B. Dwight. 

The summit-level of the trap ridge known as the Palisades, 
in Bergen Co., N. J., presents in many places an appearance 
suggestive of glacial erosion ; but on account of the ease with, 
which the trap disintegrates, whether exposed to the air, or to a 
covering of moist earth, it has heretofore been difficult to find a 
surface where the polishing and grooving are sufficiently plain 
to warrant a decisive conclusion. Such a locality has however 
been recently observed. 

A large boulder, called "Sampson's Kock," at Englewood, 
N. J., has long been an object of interest among the residents of 
the place for its isolation and bold and striking appearance, but 
it was not known to possess any special scientific interest, until 
the year 1860 ; in that year, in company with my brother, I 
visited the place, and we soon discovered that tnis imposing 
boulder preserves beneath its concave base a record of the great 
movement which placed it there. 
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The locality is situated on the top of the Palisades, about 100 

Tods from the brow of the precipice that faces the Hudson 

river, and about 450 feet above the level of the river. It is on 

the premises of Francis Howland, Esq., fifty rods to the rear 

of the residence of Mr. Wm. B. Dana ; and as its proprietor is a 

man of much public spirit, we may feel assured that it will be 

carefully preserved. The monument with its inscriptions has a 

vastly greater antiquity than those of Assyria or Egypt. 

The boulder rests upon the trap rock. It consists of coarse 
red sandstone, and is from the triassico-jurassic formation 
which the trap-dike of the Palisades intersects. This sandstone 
is the surface rock for a large extent of country to the west and 
north. In the latter direction it extends thirty miles to Stony 
Point, and this is therefore about the extreme distance which, 
jadging from the present limits of the formation, can be assigned 
for the passage of the boulder. 

The general level of the sandstone in the vicinity is from one 
to two hundred feet below the summit of the trap, and none of 
the sandstone is in position within a mile and a half of the 
locality. 

The boulder averages ten feet long by seven broad, and is nine 
feet in greatest height. The weight computed from careful 
measurement is about thirty-two tons. It is nearly a square 
block below but terminates in a low pyramid above. Its under 
surface is quite concave and it rests upon three points ; it has 
thus shielded the record of erosion beneath. 

The area covered by the block is undulating in surface, and 
throughout is smoothed and strongly marked with parallel 
groovings and scratches. The course of the scratches is mainly 
S. 34® E. (true) ; a few run 5° to 10° more to the east. 

The area thus protected slopes gradually away on the north 
and east; but to the west and south it descends perpendicularly 
34 to 42 inches down to the general level ; and this appears to 
give a measure of the loss which the rock has experienced since 
the glacial period, either by slow superficial disintegration, or 
by a cleavage into vertical columns and a subsequent falling 
away of the masses. 

The courses of the scratches correspond nearly to courses ob- 
served by Bamsay upon the Catskill mountain, S. 22° E., as also 
to observations of Mather on New York island bearing S. 25^, 
35°, and 45° E. We are thus led clearly to the conclusion that 
this boulder was located, and these groovings scored, by the 
great Hudson-valley glacier which has left so many other 
records of its passage. In this instance, an interesting page of 
the natural history of New Jersey, has been preserved by this 
natural cover from the disintegrating elements and from the 
equally decomposing action of moist soil. 

Englew-ood, N. J., Oct. 26, 1865. 
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Art. hi. — On a Subsidence of land at Coxsackie, N, Y.; by Eev. 

W. B. Dwight. 

Landslides upon a small scale are quite frequent in the soft 
or semi-consolidated Posttertiary clays of the Hudson river and 
its tributaries. In the great majority of cases, however, they do 
not, either in extent, or in any of the attendant phenomena, de- 
part from the simple, typical, slide-movement. 

An occurrence of this kind having come under my observa- 
tion in 1863, (and in a subsequent visit to the locality in 1864,) 
which is of remarkable extent, and which combines, besides 
many other interesting features, the double effect of depression 
and of elevation, I think it desirable to put an account of it 
upon record. 

The locality is upon the farm of Mr. Casper Flansburgh, four 
miles north of the village of Coxsackie, N. Y., and two miles 
west of the Hudson river.* The Post-tertiary terrace has here a 
width of about three miles, having its extreme western limit at 
the base of a bold ridge of Helderberg limestones, from which 
line its surface continues quite level and unbroken toward the 
east, till, at the distance of one mile from the hills, it reaches the 
ravine which is the scene of this movement. Here a creek has 
excavated a ravine or valley of a considerable size, cutting 
through the terrace, which stands at the same level on both sides 
of the valley. The banks thus formed are by no means steep, 
but gradual declivities ; the terrace level was about 75 feet above 
the bed of the creek previous to the disturbance. The general 
course of the creek and valley at this point is N. 45° E; but a 
little below, and just at the termination of the slide, the course 
is north; the stream was eight feet wide, and six feet deep. 

The terrace consists superjBcially of light-colored clay soil, 
mixed with sand and stones. Underneath this there is a thick 
stratum of light gray clay, quite firmly consolidated into well- 
defined horizontal laminae of rock, very soft and porous, very 
fine, and free from grit, but containing a considerable amount of 
lime. These consolidated laminae do not appear except where 
there has been a recent excavation, as exposure soon destroys 
their structure ; about fifty feet of these layers could be made out 
at the fracture of the slide ; how much greater their depth, 1 was 
not able to ascertain. Below these light-colored layers is a de- 
posit of blue clay, everywhere quite distinct from the other, as 
stated by the New York State Eeports: ** these clays are almost 
uniformly associated ; the blue lying below the other; the line 

* I acknowledge, with pleasure, my indebtedness to Mr. Casper Flansburgh, the 
owner of the property upon which the subsidence took place, for his cordial assist- 
ance, and to Mr. H. A. Whitbeck of Coxsackie, for much useful information founded 
upon his own intelligent observations, and also for valuable sketches of the locality. 
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of junction is very distinctly marked." (N. Y. State Geol. Rep. 
1st Dist., p. 128.) This blue clay is also of very fine quality, 
and valuable for pottery : it contains more lime than the other, 
eflfervescing freely with acids. There is no appearance in this 
blue clay of consolidation into compact laminae, but there is evi- 
dence that it is brought into a semi-liquid condition by the pres- 
ence of water much more easily and thoroughly than the gray 
clay above. In the normal condition of the valley, the blue clay 
was not visible, being covered, even at the lowest points, by its 
lighter-colored associate. 

The terrace-level is cleared and tilled ; the whole of the slope 
of the valley or ravine is, however, timbered with forest trees. 

On the morning of March 16th, 1861, Mr. Flansburgh, on 
visiting this part of his farm, to his utter amazement found his 
geography or the locality entirely at fault; a precipice, and a 
yawning gulf took the place of his wooded hill-slope ; his slop- 
ing ground was nearly level, and his level sloping; a grove of 
fine trees stood waist-deep in a new pond of water, while the 
bed of his creek stood aloft high and dry ; his trees were point- 
ing in every imaginable direction, looking as if they had passed 
a hard night. 

The movement took place between 5 p. m., of the 15th, and 9 
A. M., of the 16th. There is no evidence that it attracted the 
attention of any one at the time, which is not very strange, as 
the nearest house is a half a mile distant. From the appearances 
at the time of visiting the locality, I was not able to form any 
judgnnent concerning the amount of local erosion on the edge of 
the Dank at the creek, but am informed that there was a percep- 
tible, though not extensive, undermining. There was no frost 
in the ground, but it was covered with one foot of very dense 
snow, which was coated with a heavy crust. 

The mass of earth consisting of the slope of the west bank and 
apart of the summit level, broke off sharply and perpendicular- 
ly across the top of the bank about 30 or 40 feet bacK from the 
brow; the line of fracture then curved to the east on both sides 
until it touched the creek, after enclosing a semi-circular tract 
of about 6i acres. The flexure seems to have been determined 
by small ravines running toward the creek at right angles to its 
course. 

The fragment, which was in fact an enormous wedge of earth, 
75 feet thick at the back, being now free, was at once subjected 
to two different forces ; for it was immediately separated into 
two parts by a chasm opening lengthwise and stretching from 
end to end, (N. and S.), at the distance from the upper edge, of 
about one-third of the whole width of the detached mass. The 
portion west of this line, consisting of the brow of the hill, and 
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the higher part of the slope, at once sunk, partially throughout 
its whole extent, but most deeply at its western edge, which 
rested at a depth of 40 feet below its forraer position at the ter- 
race level ; it probably moved also a few feet to the eastward. 

The other fragment also sunk considerably at its thicker end, 
thus bringing its surface nearer to a level ; but it had also a de- 
cided sliding movement toward the creek, for the distance of 
from a foot or two at the southern, to 42 feet at the northern 
end. This measurement was obtained by ascertaining the varia- 
tion of a line of stakes, trees and other landmarks, from the 
original line which was known. 

The eflfect of this double movement upon the ground at the 
creek was extraordinary ; the whole bed of the stream, together 
with a portion of its borders, was lifted bodily, and left at the 
top of a long and nearly continuous mound. This mound is 
from 75 to 160 feet wide at the base, and in most places 30 feet 
high, thus becoming the highest ground on the eastern section 
of the slide. 

At the same time heavy masses of the underlying blue clay 
were forced up at the outer (eastern) edge of the mound, and, 
pouring over the adjacent clay of lighter color, now lies in beds 
in reverse of its geological position, forming a striking feature of 
the scene. The water-course being thus blocked up, a large 
pond was formed to the south, submerging a grove of trees in 
fifteen or twenty feet of water. Another pond was formed 
along the western side of the mound, and smaller ones in 
various positions. The creek has since formed a new channel 
east of the mound at a much higher level than before. 

The surface of the mound is much fissured ; its trees are tilted, 
and in many places uprooted from beneath ; on the main slope, 
west of the mound is a tract of about 2^ acres of quite unbroken 
ground, the only sign of change being the uniform slant of the 
trees; but at the northern and southern extremities, especially at 
the northern — there are numerous intersecting fissures, varying 
from one to ten feet in width, and the same in depth ; making 
the surface to resemble the irregular fragments of a floe of ice 
left by the tide upon a sloping shore. The positions of the trees 
are correspondingly irregular. In one instance a fissure one 
foot in width, opened directly under the roots of a tall maple, 
splitting its trunk to the height of fifteen feet; one margin of 
the fissure then slipped past the other nine or ten feet, carrying 
with it its half of the trunk, twisting the tree and holding it in a 
sufficiently awkward position. 

In forming a correct conclusion as to the nature and direction 
of the forces which produced this movement, it must be noticed, 
that the blue clay underneath was capable of assuming a condi- 
tion approaching fluidity, and its appearance as found both in 
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the front and rear of the area of subsidence, proves it to have 
been in this condition ; on the other hand, tlie lighter-colored 
clay above, though softened by water so as to be quite flexible, 
and capable of parting in any one line of great pressure, yet 
possessed, in its consolidation into distinct lammaa, and in 
its being interpenetrated by the roots of trees and underbrush, 
elements of tenacity,— which enabled it to act as an organized 
mass, which quality was entirely wanting in the under-clay. 

There was then a tongue of land of considerable tenacity, a 
few feet thick at the lower end, and seventy-five at the upper, 
resting upon a very mobile and smooth clay : the erosion of a 
shallow channel at the creek, aflforded a passage for the exit of 
this clay; and the great and principal force which caused the 
fracture, was in my judgment, one acting in a peiyendicular di- 
rection, as shown from the fact, 1st, that the fracture is a sharp, 
perpendicular well defined line, and not the ragged, irregular 
sloping line usually seen where the soil has been simply drawn 
down a declivity ; 2nd, that immediately after the fracture, the 
thickest and heaviest portion did sink and forced the blue clay 
before it, outward, and upward, at the lower levels; its own 
lateral motion being very small. 

The following section will further illustrate the action : 



Cross seetion from N. W. to S. E. A, western fragment. B, eastern do. C, 
chasm. D, new mound, with the bed of the creek at its summit, (80 feet.) E, per- 
peodicalar line of fracture. F, former outline of tl)e bank. O, former position of 
the creek. H, present appearance of the line of fracture. K, masses of blue clay 
ibrced up from below, and containing the present bed of the creek. 

The eastern fragment, in addition to sinking considerably, slid 
forty-two feet toward the creek ; impelled however in this lat- 
eral direction it would seem, not by the principal force, but by 
a secondary and incidental one, for it did not overwhelm the 
hollow of the creek, nor did it effect a single fold over toward 
the east, but allowed its lower edge, with the bed of the stream, 
to be raised by the clay, extended by the subsiding portions, into 
a mound of equal slope on both sides. 

The whole movement appears therefore to be best explained 
upon the supposition of a body floating upon a semi-liquid, and 
seeking to right itself from a position of very unstable equi- 
librium ; it resembles in many respects the interesting subsi- 
dence which occurred at Tivoli on the Hudson in April, 1862. 

Although many changes have since taken place in its super- 
ficial appearance, much yet remains that is characteristic and 
wonderful — enough to repay amply the trouble of a visit. 

Englewood, N. J., Not. lltb, 1865. 
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Art. IV. — On the Crystalline Nature of Glass ; by Chables M. 

Wetherill, Ph.D., M.D/ 

The usual explanation given for the different appearanoe of 
etchings by hydrofluoric acid in the gaseous and in the liquid 
Btate, is that by employing gas, the products of decorapositioo 
of the glass remain in the corroded cavities communicating a 
ground-glass appearance. This does not obtain by the use of 
the liquid acid, since in this case the said products are removed 
from the cavities. 

An examination of this subject by the aid of the microscope 
at once showed that the ordinary explanation is erroneous. 
Ground glass is seen, under the microscope, to be covered with 
irregular cavities of uniform size, which act by the dispersion of 
light to produce the characteristic appearance of glass in this 
condition. 

When glass is exposed to the vapor of hydrofluoric acid, the 
corrodent is deposited in the condition of minute globules, each 
of which attacks the surface to which it is attached. Articles of 
glass placed near the apparatus in which the gas is generated are 
thus coated with a delicate film of the vapor, and are etched, so 
that the microscope exhibits extremely minute and shallow cav- 
ities in which, after cleansing the surface by water, no trace of 
other substance than glass is perceptible. When the exposure 
to the acid fumes is more prolonged, the cavities are deeper and 
more irregular. A still greater irregularity is effected by a more 
lengthened action of the corrosive vapor; the acid acts more in- 
tensely upon the spots first attacked, and the holes are extended 
with ragged margins and deepened by the action. 

On the other hand, when the glass is immersed in liquid hy- 
drofluoric acid, or if a drop of the same be suffered to fall upon 
the plate, the whole surface is corroded with a certain degree of 
uniformity. There are no minute points of action as in the case 
of the deposition of spherules of the acid vapor. 

Hydrofluoric acid gas, so called, is thus shown to be a vapor^ 
constituted of minute drops, like cloud. It would be interesting 
to test the effect upon glass of the perfectly anhydrous gas ob- 
tained lately. From these considerations, hydrofluoric gas appears 
to possess in an eminent degree the cloud-forming property of 
antozone. An appreciable quantity of this substance exists in 
the Woelsendorf fluor spar, and it may be questioned whether 
all specimens of this mineral do not contain traces of antozone. 

In observing the specimens etched by the liquid acid, the crys- 
talline nature of glass was discovered and witnessed in every 

* The observations of which an account is here given were made in the labora* 
lory of the Smithsonian Institute, Washington. 
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ease. By an examination of the literature of the subject it was 
ascertained that Leydolt (Wiener Acad. Bericht, viii, 261) had 
made this interesting and important discovery. I have been in* 
clined to publish my results because Leydolt's observations do 
not appear to have received the attention which they merit ; be* 
oause my manner of applying the acid is different ; and because 
orystals were observed of form differing from those described in 
Leydolt's paper. 

In addition to these reasons, his discovery may appear to need 
a ^rtain confirmation, since Daubr^e has asserted (Comptes 
Bend., xlv, 792) that the crystalline phenomena are due not to 
the glass, but to the deposition of crystals of fiuosilicid of potas- 
sium, &c., which retara the corrosive action by protecting the 
glass under them. In the following experiments with as pro- 
longed a microscopic observation as the object-glass could be 
trusted to the corrosive fumes, the result ot* the reaction of a 
drop of the acid upon the glass appeared to be amorphous. In 
an experiment in which a watch glass was exposed, with the 
convex surface downward, as a cover to a platinum crucible 
containing hydrofluoric acid, a lapse of twelve hours effected a 
deep corrosion. This was most extensive at the lowest point of 
the glass where a large drop of liquid was adhering. The solid 
products of the reaction had settled to the inferior portion of 
the drop, and some of them had fallen with previous drops into 
the crucible. A microscopic examination of the glass demon- 
strated the presence of etched crystals, which could not, under 
the circumstances, have resulted from a protecting effect of crys- 
tals of fluostlicid. 

Frankenheim (Jr. pr. Ch., liv, 430) maintains that solid bodies 
generated from a liquid are always crystalline, although the crys- 
tals may be too minute to be perceptible by our present instru- 
ments. His arguments, in the cases of glass, resins and the like, 
are a priori^ being based upon the analogies proceeding from a 
study of the general properties of matter. They render the crys- 
talline character of glass very probable. 

This chemist places the glasses, resins, and fats in the same 
oat^ory in their relations to crystallization. In the transition 
of these bodies to liquids by an elevation of temperature, they 
pass through conditions of softness and semi-fluidity before melt- 
ing. This softening does not depend upon a malleability, as in 
the case of metals. Glass, for example, remains perfectly brit- 
tle to a certain temperature, and when fusion begins to take 
place the angles are rounded by the cohesion of the liquid por- 
tions and the adhesion of these to the parts not yet melted. At 
a higher temperature, the liquid portion constitutes the mass of 
the body, but in it are suspended innumerable solid particles, 
which communicate to it a sticky or gelatinous character. 
Ax. JouB. Sol--Sbcokd Sbaxxs, Vol. XLI, No. 121.— Jin., 1806. 

3 
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When melted glass cools, its least fusible compounds separate 
at first, and when the refrigeration is gradual a distinct crystal- 
lization takes place. By a rapid cooling the crystals must be 
more numerous and much smaller. If they cannot be detected 
in such glass by the eye or by aid of the microscope, the reason 
may be in their extreme tenuity, so that the light behaves to 
them as to the natural roughness of the polished surface. The 
author observes that silica is often separated in so fine a condi- 
tion that it passes through the small pores of the filter. He 
finds no reason in the phenomena of this class of bodies for an 
actual amorphism ; but assumes that they are composed of crvi- 
tahj which, although really small, are large in relation to the 
atomic molecules of the bodies. 

He concludes (op. cit., p. 476) that " amorphous bodies, in the 
ordinary sense of the expression, are unknown among solids, for 
solidity depends upon crystallization." 

Gaudin, in his brochure {Eeforme de la Chemte Minerah et Or* 
ganiqae^ Paris, 1863), endeavors to show what crystalline forms 
are probable for all bodies, deducing his results from the num* 
ber of atoms in their chemical formulae and the simplest man- 
ner in which they may be arranged. Chemists are divided as to 
the reliance to be placed upon Gaudin's views ; but if they are 
tenable, or if in any degree founded upon reasonable grounds, 
the crystalline condition of all solid bodies w6uld seem to be a 
necessary consequence. 

Pelouze (Coraptes Rendus, xl, 1321), in an investigation of the 
devitrefication of glass, as in the so-called porcelain of Reaumur, 
exposed a tablet of plate glass to incipient fusion upon the sole 
of a glass furnace for a period of 24-4S hours, and then suffered 
it to cool slowly. The result was a porcelain-like substance con- 
sisting of numerous opaque acicular crystals which were ar- 
ranged -m parallel series, the individuals being perpendicular to 
the surface of the plate. It was found that the crystallization 
proceeded frona the surface to the interior of the tablet, and that 
when the process was arrested there was a distinct line of de- 
marcation between the crystalline and vitreous portions. In 
rare instances the fib»rous structure was wanting, and the crystal- 
lization was of «uch nature that the fractured glass presented the 
appearance of fine white marble. Occasionally the crystals were 
replaced by an enamel-like material. In repeated experiments 
of this character Pelouze found that the glass experienced no 
change of weight during the devitrefication, and the altered glass 
was restored to its transparency by a simple fusion. The pro- 
cess might be repeated several times without any alteration of 
vweight. Devitrefied window glass, and more especially bottle 
glass when in Jarge masses in the melting pots, sometimes exhib- 
Ubed yellowisb-greeu needles^ which were occasionally small and 
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shortj but often exceeded a centimeter in length, being closely ad- 
herent one to another and interwoven in all directions. The vacant 
spaces between the crystals recalled the crystallization of sulphur. 

The crystallization of the glass was assisted by the addition of 
infusible or difficultly fusible substances to it when in the pasty 
condition. This is shown by the following experiment per- 
formed upon portions of material weighing one hundred kilo- 
grams. 

Two melting pots were half filled with the same kind of glass, 
which was at first melted and then suffered to cool until it had 
assumed a pasty or tenacious consistence. To one crucible a 
small quantity of vitreous matter was added, and both pots were 
suflFered to cool. That to which nothing had been added con- 
tained a transparent glassy mass, while the material in the other 
crucible was nearly opaque from crystal aggregations. One per 
cent of sand added to the pasty glass produced the same effect ; 
and when quartz was employed the mmeral retained its transpa- 
rency, remaining minglea with the devitrefied mass. 

Pelouze found that mirror, plate, lead, bottle, and Bohemian 
dasses were all susceptible of devitrefication, although with dif- 
ferent degrees of reaainess, the tri-silicate of soda being the most 
ready. A glass of silica, boracic acid, potassa and zinc yielded 
mere traces of crystallization ; but the combination of silica and 
boracic acid with potassa and lime could not be devitrefied by an 
exposure of ninety -six hours to a temperature at which softening 
took place. 

This chemist infers that the change experienced by glass du- 
ring this process is a physical, and not a chemical one. He 
states, as the result of many analyses performed by himself, that 
the crystals do not diSer in composition from the vitreous mass 
in which they are embedded. 

Dumas (op. cit.) takes exceptions to some of Pelouze's infer- 
ences, having found a difference in the constitution of the glassy 
and crystallized portions of the mass. Thus, in respect to silica ; 
for the vitreous portion 64*7 per cent, and in the crystals 68*2. 

Leblanc founa in the two kinds respectively : for mirror glass 
M-2 and 69-8 ; for bottle glass 579 and 62-95. In the bottle 
glass Leblanc found that the transparent portions contained 1*57 
percent of protoxyd of iron, although only indistinct traces of 
this base were detected in the opaque part. 

Dumas therefore holds that the products obtained by Pelouze 
are "analogous to mixtures of the fatty acidsy which by fusion 
form a homogeneous liquid, which by cooling gives a fibrous 
solid, in which although the eye can perceive nothing hetero- 
geneous, each acid has separated in its own crystal form.'' 

Terreil (CJomptes Bendus, xlv, 693) observed in the melting 
pots of a glass furnace which had cooled very slowly, a perfectly 
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crystalline mass which contained cavities with small transparent 
crystals. These had a composition similar to that of a transpa- 
rent bottle glass prepared from the same materials in the same 
proportions. Thus : 





Glass crystals. 


Bottle glass. 


Silica, 


55-85 


56-84 


Lime, 


24-14 


21-15 


Magnesia, 


7-63 


6-37 


Alumina, 


2-22 


3-64 


Peroxyd iron. 


1-06 


2-59 


Soda, 


8-47 


8-60 


Potassa, 


0-63 


0-40 


Manganese, 


traces 


traces 




100-00 


99-68 



2-824 



2-724 



Spec gravity. 

For the composition of a partially devitrefied glass which was 
formed in the same furnace, under different circumstances, he 
found : 



Silica, 

Lime, 

Magnesia, 

Alumina, 

Peroxyd iron. 

Alkalies, 

Manganese, 



Vitreous part 

62-40 
18-14 
4-47 
7-21 
2-66 
512 
traces 



Devitrefied part 

63-67 
18-66 

6-12 

4*98 

0-71 

6-87 
traces 



Spec gravity. 



100-00 
2-610 



100-00 

T867 



Leydolt (Wien. Acad. Bericht, viii, 261) introduces his experi* 
ments upon glass etching by observations of himself and others 
upon specimens of glass and slag in which crystals are visible 
without the aid of hydrofluoric acid. 

Thus Prechtl melted a considerable quantity of feldspar with 
one and a half cwt. of glass and cooled the mass in water. In 
the inside of the lump, where the refrigeration had been more 
gradual, were found numerous crystals of feldspar, with well 
defined angles and edges, one of the crystals having the volume 
of a cubic inch. 

Among the specimens of glass with perceptible crystals illus- 
trated by Leydolt are the following: 

1. Green flint glass, perfectly transparent, containing opaque 
grains, which are resolved by the microscope into well defined 
octahedra of one-half a line in diameter. 

2. A gliss flux, of emerald color, containing many groups of 
four-sided prisms, of white tinge and pearly luster. 
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8. A large mass of blackish green glass, with prismatic crys- 
tals singly and in aggregations, also iibrous crystiils in globular 
tofts^ The color of the crystals is dirty yellow, passing into 
green; their luster pearly. They had a rhomboidal section, 
ftod were a line in length by one-eighth of a line in thickness. 

4. A bluish green English glass, containing tufts of needles, 
uniting to globules of one and a half lines in diameter. 

5. A glass flux, of red and green color, containing a large 
quantity of small four-sided prisms, solitary, and in tufts. The 
prisms were transparent, and of the same color as the glass, so 
that they could only be distinguished by the different degree of 
their refraction and that of the matrix. 

6. A vitreous iron slag, of bottle-green color, containing per- 
fect cubes of whitish tinge and pearly luster ; also feathery 
crystals. 

7. Another specimen of iron ore slag, similar to the last ; but 
in which the cuoes are larger, of nearly the color of the glass, 
and more equally diffused through the mass. 

In a similar slag the cubes were of olive-green color, and in an- 
other specimen the cubes were sparse and accompanied by feath- 
ery crystals. To these may be added the observations of Split- 
gerber (Pogg. Ann., Ixxvi, 566), that in a lead glass slag pre- 
sented to Faraday by H. Rose, he found large and well defined 
six-sided tablets. In a glass prepared with 100 silica, 40 soda, and 
10 carbonate of lime, which were perfectly fused and suffered to 
cool slowly for six hours, he discovered fine acicular crystals 
grouped star-wise, like flakes of snow. These floated in quantity 
in the melted liquid, and disappeared when the temperature of the 
crucible was raised again. 

Leydolt's experiments of etching were performed by placing 
slips of glass in a mixture of fiuor spar and oil of vitriol ; by 
exposing glass plates to an atmosphere of hydrofluoric acid va- 
por; or finally by employing a very dilute solution of this acid 
contained in leaden vessels. 

The following are his results: 

1. A thick tablet of fine colorless mirror plate glass, after ex- 
posure to the vapor, was covered with colorless rhomboidal crys- 
tals. They projected from the plate, were perceptible to the 
touch, and plainly visible to the naked eye, from the contrast 
between their lustrous surfaces and the rough etched background. 

He obtained similar forms by fluor spar and oil of vitriol, and 
also by the use of the dilute acid. He infers that they are not 
quartz, which does not dissolve in hydrofluoric acid, but that they 
are of similar nature to that of their matrix. 

2. A flint glass of bluish color, passing into violet, transpa- 
rent, and apparently homogeneous, yielded crystals by careful 
etching. Ordinary window glass gave similar crystals which 
were of the form of rectangular tablets. 



22 C. M. Wetherill on the Crystalline Nature of Ohss. 

8. A pure transparent English glass (a salt cellar), various 
vessels of French and Bohemian ware, very thick glass stoppers, 
glass of various colors, such as white bluish or green, and differ- 
ently tinted glass fluxes and plates, all yielded similar crystals. 

4. Some of the dilute residue of the reaction of sulphuric 
jicid upon fluor spar having been left in a beaker glass, etched 
the same, with beautiful tufts of fibrous crystals, giving the ap- 
pearance of some specimens of agate. 

Leydolt infers from his experiments that all glass consists of 
an amorphous mass containing a variable proportion of crystals, 
and consequently; that not onlv density;. and composition, but 
also the more or less uniform aistribution of the crystals, and 
their nature have a marked influence upon the character and op- 
tical behavior of the glass. 

He deems the following questions to be of importance. 

1. Upon what circumstances depends the formation of the 
crystals in relation to quantity ? 

2. What influence have the crystals upon optic phenomena? 

3. May not their presence have an influence upon the doubly 
refracting character which glass acquires by heating and sudden 
cooling; or by pressure ? 

4. What substances may be dissolved in melted glass and sep- 
arated therefrom by slow cooling ? 

Daubr^e (C. R, xlv, 792) obtained various crystals by expos- 
ing glass for weeks to the action of water and steam in sealed 
iron vessels, at a temperature of 400° 0. The glass was con- 
verted into a white, swollen, kaolin-like substance, composed al- 
most entirely of crystalline particles. He found many crystals 
of quartz, and also acicular forms of nearly the same composi- 
tion as WoUastonite (53 p. c. silica, 46 lime ; with traces of mag- 
nesia). The quantity of water equalled half the weight of the 
glass, and the action of the water was the same as that of the 
steam. «i 

Daubr^e does not believe that the crystals preexisted in the 
glass ; but were formed by the action of the water. Although 
this is probable, it may be questioned whether some of the crys- 
tals were not ready formed in the glass. 

My own experiments were performed by dropping strong 
liquid hydrofluoric acid upon plates of glass, using one or suc- 
cessive drops, according to the degree of etching desired. Bj' 
this means the energy of the acid is expended upon one particu- 
lar spot of the glass, and by taking more or less of the solvent, 
or by employing it of greater or less strength, the reaction is 
completely under control. 

The acid was generated in the usual manner in a leaden retort 
with a condensing tube of the. same metal, cooled with a mix- 
ture of salt and ice ; the liquid acid was received in a platinum 
crucible; also refrigerated. 
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The following are the results of the experiments : 
When the vapor escaping from the crucible was condensed 
upon plates of glass, a ** ground glass" etching, with in some in* 
stances distinct traces of crystallization, resulted. ' ^ 

The following is the action of the liquid acid upon different 
kinds of glass. 

1. Greenish window glass, free from lead. One drop of the 
acid acted energetically, coating the glass with a white sediment. 
When washed, the spot was found to be deeply etched, and pre- 
sented a roughened although transparent appearance. Under 
the microscope, with oblique, transmitted light, the surface was 
found to be covered with a web of acicular crystals, crossing at 
all angles, and presenting exactly the appearance of sublimed 
caffeine. The average length of the needles was 0*08 of a 
millimeter ; their thicKness somewhat less than 0*006 mm. 

It was difficult at first to determine whether the crystals were 
elevated, or depressed below the surface of the plate, in which 
case they would have represented casts of crystals dissolved out 
by the acid ; but by careful management of the light, studying 
the shadows and comparing them with caffeine crystals, they 
were judged to be in relief. Polarized light had no effect upon 
them. Beside these crystals, there were observed scattered over 
the field of view a few irregular etchings, in intaglio, which 
seemed to be casts of crystalline scales dissolved out by the hy* 
drofiuoric acid. 

2. A piece of the same plate of glass was treated with succes* 
sire drops of the acid upon the same spot, waiting to add a drop 
until the reaction of the former one had ceased. 

A deep etching was the result, and the extensively corroded 
surface presented here and there a ground glass appearance. 
Acicular crystals were apparent, although not as well defined as 
ia the former example. 

Nos. 3, 4 and 6 were slips of the same glass etched by vapor. 
Of these No. 3 was very slightly corroded ; upon No. 4 and still 
more upon No. 6, the action was of greater duration. In these 
examples the evidence of acicular crystallization was apparent^ 
as a shading upon the ground glass surface. Toward the edges of 
the etchect spot the needles were as distinct as in example No. 1. 
Here a few well defined prisms with oblique extremities and one 
or two very small rhombic tablets were observed. 

No. 6. Mirror plate glass. This specimen was corroded by a 
drop of the acid with greater uniformity than the window glass, 
although the etching was not so deep. It required careful man- 
agement of the light to detect the crystals which were observed 
here and there in the form of scales or tablets, apparently bro- 
ken and very smalL A few acicular crystals were also detected. 
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No. 7. Plate glass (microscope slide). This specimen, when 
-etched, presented the same appearance as No. 6. Very small 
Acicalar crystals distributed sparsely over the field of view could 
Ik seen. 

No. 8. Three specimens of thin glass covers for microscopic 
•objects. The etching of these was very uniform. Numerous 
and extremely minute needle-shaped crystals, requiring a high 
power for their definition, were observed. 

No. 9. Green bottle glass (two specimens). In these the crjs* 
tallization was diiferentfrom that of the former examples. In 
some places the etching was granular, as if small and short crys- 
tals had been removed by the acid. In other places blade-shaped 
crystals were apparent; these had a tendency to unite in sta^ 
like groups, as in snow. Upon one portion of the plate a few 
small squares and triangles (insoluble in water) were seen. 

No. 10. Two specimens of Bohemian glass combustion-tube 
etched upon the inside. These yielded a granular, very regular 
-etching, and presented a very delicate ground glass appearance, 
which was resolved by the microscope into small crystalline ta- 
blets or scales, apparently fragments of crystals. 

No. 11. Bohemian beaker glass; two specimens, of which one 
was attacked upon the outside, and the other upon the inner sur- 
face of the vessel. Small acicular crystals, resembling those of 
No. 1, but better defined, and a few squares, triangles and trape- 
zoids were detected. 

No. 12. Lead glass tubing; two specimens, etched upon the 
inside. The action of the solvent was energetic. The etching 
was granular, with numerous short and minute needles, requir- 
ing a high power of the microscope for their definition. 

No. 13. A portion of a soda glass flask etched upon the in- 
side. This was cprroded very readily and yielded plenty of 
needles resembling in appearance those of No. 1. 

No. 14. Lead glass; inside surface of a matrass. The action 
of the hydrofluoric acid upon this specimen was energetic. The 
crystals presented the appearance of confused broken tablets, 
with here and there a needle-shaped crystal. 

The acid employed in the experiments gave no etching when 
dropped upon the different surfaces of a clear transparent quartz 
crystal. 

No. 15. After having completed the preceding series of obser- 
vations the object-glass of the microscope was protected from 
the action of the hydrofluoric acid by cementing upon it a plate 
of thin glass with Canada balsam. A large number of experi- 
ments were then made with slips cut from the same piece of 
window glass, similar to No. 1, with the object of ascertaining 
by the microscope whether the residue of the reaction was crys- 
talline, and whether, if so, it could have any influence upon the 
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etching to give an appearance of crystals having in reality no ex- 
istence. 

The acid employed was strong enough to hiss when water was 
added, and emitted copious fumes. Dropped upon the glass it 
spread, forming a thin circular cake or film of solid substance 
having a granular appearance. 

By a close inspection small prisms or needles were visible here 
and there in this residue. They were not as numerous as the 
etched crystals perceptible when the glass was cleansecj, and it 
was not certain that they were not shadows of the glass crystals. 
In some cases larger prisms could be seen near the edge of the 
disc; these might be removed by the needle point; but under 
them was found no corresponding etched appearance of a crystal. 

In one instance the slip of glass was coated with wax for the 
purpose of confining the acid to a small disc where the glass was 
laid bare. This gave beautiful crystals, similar to the other 
specimens. When the plate was covered with a thin film of oil 
the crystalline etching resulted as in the former instances. When 
the acid was constantly stirred upon the plate with the platinum 
spoon employed for dropping it, the crystalline etching resulted 
as before. 

No. 16. At length an etching was found which served as an 
experinientum cruets to the question of the protecting action of 
the residue. In this case the acid was slightly diluted, but still 
fumed in the air. The glass, after having been acted upon, con- 
tained circular white patches of a ground glass appearance. By 
the microscope these were resolved into groups of star-shapeicl 
crystals which, in some cases, were indistinct from corrosion ; in 
others they were plainly crystals. Their appearance was exactly 
similar to that of the snow-flake, viz., stars composed of needles 
which were combined with smaller needles forming feathery rays. 
In two places long needles of one-eighth of an inch in length 
were visible. Beside these, the acicular web of the former spe- 
cimens covered the glass. These starry crystals were undoubt- 
edly in intaglio. The depression could be distinctly felt with a 
needle when observing under the microscope, and fine powder 
of vermilion filled the rays. When first viewed, before the glass 
was cleansed perfectly, the corroded remains of the crystals 
could be removed from the depressions with a needle point. 

Now while we can conceive that a crystal formed by the 
action of an acid, might adhere so closely to the glass as to 
retard the corrosive effect of the acid under it, it is impossible to 
see how such a crystal could eat away the glass beneath it and 
thus sink itself under- the surface. 

In some of the other specimens these starry groups were per- 
ceived ; but in no case as distinctly as in this one. There nap* 
pened here to be groups of crystals which were large and very 
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favorably disposed for the etching process. The result of this 
series of experiments seemed to throw some doubt upon the 
*' elevated " character of the acicular web of crystals ; at least 
as much doubt as may arise from the difficulty of judging the 
question from the shadows. The former conclusion was reached 
by a comparison of the shadows with those of a web of crystals 
of sublimed caffeine which were known to be in reliel If in 
intaglio, their depression is too slight to be able to form a judg- 
ment by rubbing the etching with vermilion powder. But as 
the star's are known to be depressions, it may be that the scat- 
tered needles are of the same character. 

In some examples, two rays of a star-shaped crystal were seen 
giving the form of a V, which in other ca^es was transformed 
into a triangle by an additional needle happening to lie at its 
base. The A -shaped crystals described upon a former page may 
be formed in this manner, although they were not so determined. 

It results that the window glass examined contains crystals 
already formed, of which some are more soluble in hydronuoric 
acid than their matrix, and perhaps others less soluble in the 
same reagent. 

All of the specimens of glass submitted to the action of hydro- 
fluoric acid yielded crystalline forms. Those of the window 
glass are similar in appearance to the crystals obtained by Pe- 
louze by the slow cooling of the same kind of glass after it had 
been maintained for several hours at incipient fusion. Since in 
the experiments of this chemist no alteration of weight was 
observed and the normal character of the glass was restored by 
simply melting, it is probable that the crystals are of the same 
nature in both instances. It would appear from some of my 
observations as if the crystals first formed during the refrigera- 
tion of the glass, were subsequently broken by the operations of 
pressing, rolling &c., to which the material had been subjected. 

Doubtless additional interesting phenomena might be observed 
by a more extended study of different varieties of glass under 
different conditions by the use of this method. 

An analogous action of certain solvents upon other supposed 
amorphous bodies, as the resins, &c. may demonstrate a crystal- 
line character in them. 

From a more extended study of this interesting subject, results 
the most important respecting the true nature of glass may be 
expected. 

The effect of annealing may here find its true explanation. 

If we were able to produce at will an interlacement of long 
fibrous transparent crystals, a glass of superior flexibility and 
strength might be obtained. It would also be interesting to 
ascertain what kind of crystals of different substances might be 
introduced into glass without destroying ita valuable properties. 
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If such, having the crystalline character of mica or asbestus, 
could be added a valuable product might result. 

Leydolt observed in a slag (see his No. 7) cubic crystals of 
nearly the same color as the glass and visible to the eye. If we 
could ascertain the nature of the glass crystals as well as that of 
the matrix (which may also be crystalline) possibly we might, 
by the laws of isomorphism, be able to color the crystals at will, 
thus producing new and beautiful effects in articles of glass- ware. 
In this connection Leblanc's observation of protoxyd of iron in 
the transparent portion and but traces of this base in the crys- 
talline part of a specimen of glass, may be noted. 

The detection of the crystalline nature of glass demonstrates 
that we are as yet urTacquainted with the true character of this 
complex substance ; but at the same time it indicates the path to 
be pursued for acquiring this desirable knowledge. 



Art. V. — Contributions from the Sheffield Laboratory of Yale 
OoUege, No. IX. — On the assimilation of complex nitrogenous 
bodies by Vegetation ; by S. W. Johnson. 

During the summer of 1861 the writer undertook a series of 
observations on the nutrition of plants, which, though a failure 
as regards the principal object of the investigation, led to some 
interesting results. Besides various inorganic matters, the nitro- 
genous compounds occurring in urine which may be directly 
applied to crops as fertilizers, viz : urea, guanine, uric acid and 
luppuric acid, were intended to be made the subjects of experi- 
ment. 

Washed and ignited flower-pots (of clay, unglazed) were em- 
ployed to contain, for each trial, a soil consisting of 700 grms. of 
ignited and washed granitic sand mixed with 0*25 grm. sulphate 
of lime, 2 grm. ashes of hay prepared in muffle and 2*75 grm. 
bone-ashes. This soil was placed upon 100 grms. of clean gravel 
to serve as drainage. 

In each of several pots containing the above soil was deposited 
July 6th, a weighed kernel of maize. The pots were watered 
with equal quantities of distilled water containing a scarcely 
appreciable trace of ammonia. But four seeds germinated in a 
healthy manner, the plants developed slowly and alike until 
July 28th, when the addition of nitrogenous matters was begun. 

To No. 1, no solid addition was made. 

To No. 2, was added July 28, 0420 grm. uric acid. 

To No. 3, was added 1*790 grm. hippuric acid, at four differ- 
ent times, viz : July 28, 0*858 grm., Aug. 26th, 0*858 grm., Sept. 
16th, 0*716 grm., Oct. 8d, 0'858 grm. 

To No. 4, was added 0*4110 grms. hydrochlorate of guanine, 



28 S, W, Johnson on Assimilation of bodies by Vegetation.- 

viz: July 28tb, 0*0822 grm., Aug. 26th, 0-0822 grm., Sept. 16th, 
1644 grm., Oct. 3d, 0*0822 grm. 

The nitrogenous additions contained in each case, 140 grm. of 
nitrogen, and were strown, as fine powder, over the surface of 
the soil. 

It not being practicable to attend to the germination of other 
seeds, urea was not experimented with. This deficiency was of 
less account, since Cameron's paper on the direct nutritive effect 
of urea, read before the British Association in 1857, had demon- 
strated that this substance supplies the plant with nitrogen with- 
out previous decomposition in the soil and has a fertilizing effect 
equal to salts of ammonia.* 

The ^plants continued to grow or to remain healthy, (the lower 
leaves withering more or less,) until they were removed from the 
soil Nov. 8th. 

The plants exhibited striking differences in their development. 
No. 1, (no added nitrogen) produced in all seven slender leaves 
and attained a height of seven inches. At the close of the ex- 
periment, only the two newest leaves were perfectly fresh, the 
next was withered and dead throughout one-third of its length. 
The newer portions of this plant grew chiefly at the expense of 
the older parts. No sign of floral organs appeared. 

No. 2, fed with uric acid, was the best developed plant of the 
series. At the conclusion of the experiment it bore ten vigor- 
ous leaves, six of which were fresh and two but partly withered. 
It was 14 inches high and carried two rudimentary ears (pistil- 
late flowers), from the upper one of which hung tassels six 
inches long. 

No. 3, supplied with hippurio aeid, bore eight leaves, four of 
which were withered, and two rudimentary ears, one of which 
was tasseled. Height 12 inches. 

No. 4, with hydrochlorate of gufinine, had six leaves, only one 
withered, and two ears, one of which was tasseled. Height 12 
inches. 

These experiments, together with a large number of others 
simultaneously undertaken, failed to give satisfactory results 
from the unfavorable situation of the only apartment at dispo- 
sition for conducting them in. The light was good but for a 
small part of the day, and very unequally distributed at that. 
For this reason, chiefly, most of the plants made but imperfect 
growth and therefore the laborious analyses which would have 
properly supplemented the observations on growth were not at- 
tempted. 

' This result has been recently confirmed by Hampe .of Gottingen who has made 
maize to grow as a water-plant with its roots in a dilute solution containing sal- 
pbate of magnesia, chlorid of calcium, phosphate of potaeSi, sesquidilorid of inon and 
urea. Hampe found in the well developed planits-^stems and leaves as well as 
roots-— evident quantities of uvea. 
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In the case of the four experiments under notice, the weight 
of the crops (dried at 212° F.), exclusive of the fine rootlets that 
could not be removed from the soil, was ascertained with the 
subjoined results. 

Weight of dried crop, 0-1935 gvm. 
No. 1, (no added nitrogen,) " " " seed, 0'1644 " 

gain, 0-0291 " 

Weight of dried crop, 1-9470 grra» 
No. 2, (added 0-420 grm. uric acid,) " " " seed, -1725 " 

gain, 1-7745 " 

Weight of dried crop, 1*0149 grm* 
No. 8, (added 1-790 grm. hippuric acid), " " " seed, 0-1762 " 

gain, 0-8397 " 

No 4 radded 0-411 erm hvdro- ) height of dried crop, 0-9820 grm, 
no. 4,^aoaea U411 gim. nyaro / ^, ,^ ,^ ^^. 0-1698 " 

chlorate of guanme,) ) ' 

gain, 0-8122 " 

We thus have proof that all the substances employed contrib- 
uted nitrogen to the growing plant. This is conclusively shown 
hy the fact that the development of pistillate organs, which are 
especially rich in nitrogen, occurred in the three plants fed with 
nitrogenous compounds, but was totally wanting in the other. 
The relation of matter new-organized by growth to that derived 
from the seed is strikingly seen from a comparison of the ratios 
of the weight of the seed to the increase of organized matter, the 
former being taken as unity. 

The ratio is approximatively 
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No examination was made of the soil to ascertain whether the 
uric acid, &c., had undergone decomposition with formation of 
ammonia before entering the plant. If urea escapes decomposi- 
tion, as Cameron and Hampe have shown is true, for the most 
part, it is not to be anticipated that the more stable bodies em- 
ployed in these trials should suffer such alteration. 

It will be noticed that the gain of dry matter during growth 
was identical in case of the plants fed with guanine and hippuric 
acid, and this guantitj was again, quite nearly half that maiui- 
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fested by the plant which was supplied with uric acid. Wheth- 
er this is more than accidental is worthy of study. 

From these experiments the writer concludes that the amids 
resulting from the disorganization of protein compounds, ^ well 
as ammonia salts and nitrates, are capable of direct passage into 
the plant, and there serve for the reorganization of albumen, &c. 

Cameron, in the investigation alluded to, remarked that his re- 
sults demonstrate that it is not necessary that urea should de- 
compose into carbonate of ammonia in order to become available 
to vegetation, and the above facts warrant the generalization 
that all the amids existing in the urine of animals are ready for 
assimilation, without any further resolution by decav. So far as 
they are directly concerned, then, any "fermenting of manures 
of which they are ingredients is useless. 

Oct. 1866. 



Art. VI. — Besults of observations on the DHft Phenomena of Lab- 
rador^ and Vie Atlantic coast southward; by A. S. Packard, 
Jr., M.D. 

The whole surface of Labrador has passed through a denuda- 
tion of great extent by continental glaciers. In the southern 
part of the peninsula, bordering on the gulf of the St. Lawrence, 
the glaciers evidently moved southward down the slope from 
the water-shed in the interior. On the eastern or Atlantic coast, 
at both sides of the mouth of Hamilton Inlet, which is forty 
miles wide, there are glacial lunoid furrows, like those observed 
in Maine by Dr. DeLaski, which tend to prove by their direc- 
tion that a glacier forty or fifty miles in breadth filled this great 
fiord, and moved in an easterly direction from the water-shed 
in the interior, thence debouching into the sea. 

Owing to the powerful disrupting agency of the frost and ice, 
the rounded and denuded rocks of Labrador have as yet revealed 
but few glacial striae. The distribution of the boulders is restrict- 
ed to the higher levels of the plateau. To find them in any 
abundance, it is necessary to ascend 500 to 800 feet above the 
sea, at which point they occur in profusion. Below this point 
they have been rolled, rounded, and rearranged into ancient sea 
beaches. But on the smooth polished quartzites and syenites, 
the former of which are levelled into broad plains grooved and 
furrowed and afterward polished almost like glass, with shallow 
depressions, being glacial troughs filled with water and forming 
countless pools, and on the rounded syenitic hills which assume 
dome-like or high conical sugar-loaf forms, we see everywhere 
in Labrador, below a level of 2000 feet, the traces of ancient 
glacier action exhibited on a vast scale. 
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At the close of the Glacial epoch the moraine matter was re- 
assorted into marine deposits, which in this country have been 
exposed to a general and sweeping denudation. Only small 
patches are found remaining in sheltered positions. These ma- 
rine deposits consist of finely laminated clays resting upon 
coarser, more stony, and gravelly beds. The lormer were evi- 
dently estuary deposits, the latter thrown down in deeper water, 
where the strong Arctic current prevailed. The oldest beds are 
the coarser strata, which, as in Maine, occur at high-tide mark. 
The more recent beds occur from ten to twenty feet above the 
sea level. 

The fossil Invertebrata, found abundantly in these beds, afford 
excellent material for comparison with the present marine fauna 
of Labrador, and throw new light on the distribution of marine 
life during the close of the Glacial epoch. The assemblage is 
thoroughly Arctic in character, but, when compared with lists of 
the glacial shells of the north of Europe, it is found to bear a 
very distinct fades. It is evident that on each side of the Atlan- 
tic, the same faunal distinctions obtained during this period as 
DOW. There was, however, a greater range in space of purely 
Arctic species, and, though the European marine fauna was much 
more closely allied to our own, owing to the great predominance 
of exclusively Arctic forms, it is yet evident that the Arctic glacial 
fauna was divided into a Scandinavian district, and a Labrador 
district, each the metropolis of a small number of species peculiar 
to itself and limited to its area. 

The assemblages found at various points along the coast from 
Labrador to Maine are not the exact equivalents of the present 
faunae. They differ in containing a very small percentage of 
extinct species, and in a different grouping of species still living. 
Thus, in the Labrador beds are several species of Fusus (Sipho) 
which differ from recent Arctic forms, and also a species of nela; 
certain forms, such as Panopcea and perhaps Cyrtodaria^ which 
were abundant formerly, seem to be dying out at the present day. 
In Maine the change is still more marked. Thus, the most char- 
acteristic shell of the marine clays is Leda truncata {Portlandica)^ 
which has wholly disappeared from the seas south of the circum- 
polar regions, unless future deep-sea dredging reveals its presence 
in some of the abysses off our coast. An undescribed Macoma 
is also characteristic of the beds about Portland ; and other im- 
portant changes have occurred in the relative abundance of 
species, and the manner in which they are grouped as compared 
with the present assemblages in zoological districts farther north, 
and similar in physical surroundings to the glacial seas. 

The Labrador district of the Arctic fauna, instead of being re- 
stricted as now to the eastern coast of North America from the 
Arctic archipelago to the banks of Newfoundland, and shading 
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off into the Acadian district at the present line of floating ice, 
during the Glacial epoch extended up the St. Lawrence river, 
and as far as Portland, on the coast of Maine, where it shaded 
into a more southern assemblage. 

In Maine there are two distinct horizons of life. The lowest 
and oldest is found at the bottom of the boulder-clay at high- 
tide mark along the coast. The second horizon is composed of 
rewashed, finely laminated, less stony clays occupying the coast 
from 25 feet above the sea level to a height, 50 to 100 miles in- 
land, of nearly 300 feet. The species found in this second 
horizon are rather boreal forms than purely Arctic. In the beds 
about Saco and Scarboro' we find Leda tenm'sulcata intermingled 
with the Arctic L. pernula, as it is not at present on " the coast, 
and Pandora trilineaia replaces the Arctic Pandorina arenosa. 
At Berwick, Astarte castanea, a boreal form, is introduced ; while 
south of this, at Point Shirley, Desor and Stimpson found Nassa 
trioiitatu, Biiccinum plicosum^ Astarte castanea and Venus merce- 
naria, species which now, as an assemblage, abound most on the 
shores of New England south of Cape Cod, and in New York bay. 
Again, at Nantucket, Desor found a still warmer fauna occupy- 
ing, apparently, an extension of this second horizon. Area 
transversa^ Crepidulafornicata, with Buccinum plicosum and Nassa 
obsoleta were found to abound in this locality, where the warming 
influence of the Gulf Stream was strongly felt, while the waters 
of Maine were cooled down by the Arctic or Polar current. 

In the beds of this horizon at Gardiner occur the teeth of the 
bison, walrus, and bones of other animals, and the Mallotus 
villosus ; also in the same beds at Bangor the fossil whale, and in 
Burlington, Vt., in the Champlain clays, which evidently belong 
to this horizon, the Beluga Vermontana of Thompson. 

Thus the two glacial faunae that have successively gained a 
foothold in northeastern temperate America, seemed, as regards 
both their land and marine animals, and also plants, (for Poten- 
tilla iridentaia which is found only in Maine, Labrador and Green- 
land, is also found fossil in the Ottowa clays, according to Dr. 
Dawson,) to be a purely Arctic American assemblage. Accord- 
ing to the view of Dr. Hooker,* the most ancient glacial flora 
was derived from Scandinavia. On the contrary, as far as geo- 
logical evidence at present tends, the cave mammals of Europe 
were associated with the musk ox, reindeer, white bear, and 
other Arctic animals which abound in Arctic America, while no 
features in the Post-tertiary fossils of America seem to be Euro- 
pean. These faunal distinctions would seem to be even more 
strongly marked than now in the distribution of the Vertebrata 
during the closing part of the Glacial epoch. 

* Outlines of the Distribution of Arctic plants, by J. D. Hooker, M.D. Trans. 
Linn. Soc London, xxiii, part ii. 
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Art. VII. — On a Process of Elementary Analysis admitting of the 
determination of Carbon^ Hydrogen and Nitrogen at a single com- 
bustion; by C. Gilbert Wheeler. 

The processes of ultimate organic analysis heretofore employ- 
ed, when applied to substances containing carbon, hydrogen and 
nitrogen, contemplate the determination of the latter element by 
a separate and distinct operation and are therefore often embarrass- 
ing where the chemist has but a small amount of the substance 
to be analyzed at his disposal. A method by which these three 
elements might be determined at a single combustion would ap- 
pear to be desirable, and, if equally accurate with other approved 
processes, and also admitting of a not less expeditious execution, 
might with advantage be employed, not only in the special class 
of cases referred to, but also in general, as a substitute for those 
now in use. For some time past I have made use in my labora- 
tory of a method of analysis which apparently is of universal 
application when carbon, hydrogen and nitrogen are to be de- 
termined, and which I can recommend as yielding quite satis- 
factory results. 

The method in question may be considered as a combination, 
with necessary modifications, of that ordinarily used in deter- 
mining carbon and hydrogen with Simpson's method of deter- 
mining nitrogen, as will be seen from the description which I 
now proceed to give, first in outline, then more in detail. 

The operation commences with expelling the air from the 
combustion tube, by means of a stream of oxygen gas. As in the 
anterior portion of the tube there is placed a quantity of metallic 
copper, to prevent the formation of deutoxyd of nitrogen, the 
former cannot be heated without the copper oxydizing and the 
tube again becoming wholly or partially filled with air. This 
is prevented by expelling in turn the oxygen by means of a 
known quantity of carbonic acid gas, which efiected, the com- 
bustion proper is commenced and carried on in the ordinary 
manner with this modification, viz : that, at the close, a current 
of oxygen gas is again employed for the purpose of forcing into 
the appropriate apparatus the residuary products of combustion, 
as also, when necessary to complete the oxydation of particles of 
the substance yet unconsumed. The water and carbonic acid 
resulting from the analysis are absorbed in the usual apparatus 
and weighed, while the nitrogen, mixed with oxygen, is con- 
ducted into a special apparatus where it is measured over mer- 
cury. 

The simplest method would be to conduct the gases into a 
Bunsen's eudiometer, and in the same perform the necessary 
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further determinations. However, the capacity of such a eu- 
diometer is not sufficient in the great majority of cases, even 
where it has a length of 800 to 1000 millimeters. I have there- 
fore made use of Bunsen's gasometer* and found the same ex- 
ceedingly well adapted for the purpose. It has, however, 
proved desirable to make one or two trifling alterations which 
m practice I have found to enhance its value and usefulness. 
Instead of the original arrangement for regulating the escape of 
gas, I make use of a screw-slip as shown at ^, fig. 2. Also the 
tube eg, which is not capillary but somewhat larger, is filled with 
mercury and thus remains during the combustion. The filling 
is conveniently effected by pouring mercury into the gasometer 
through the tube e, fig. 3, until it passes the point g, fig. 2, and 
flows out in a constant, regular stream at e, which is closed with 
a piece of soft wax. The screw-slip being closed, the gasome- 
ter is ready for use. 

^1 




Both the gasometer above described and the eudiometer, in 
which the mixture of nitrogen and oxygen is to be analyzed, are 
graduated, and their cubic capacities referred to a common stand- 
ard (cubic centimeter). This is necessary, as only an aliquot part 
of the total gas obtained is submitted to analysis, the greater por- 
tion being held in reserve in case any disaster should occur to 
that under investigation. 

I pass now to a detailed description of the mode of procedure 
in performing an elementary analysis by the process under con- 
sideration. 

A combustion tube 2-2^ feet in length is sealed up at one end, 
as shown in fig. ]. From 3 to 5 grams pure, well-dried and 
pulverized chlorate of potassa are introduced and thoroughly 
mixed with the aid of a mixing wire, with at least an equal 

' BuDsen, Gasom. Methoden, p. 21, fig. 16. 
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volume of freshly ignited oxyd of copper. It is important that 
the mixture be as uniform as possible in order that the supply 
of oxygen may be easily regulated. Then follows about two 
inches of oxyd of copper, and thereupon a weiglied portion, from 
0*2 to 0*3 gram, of oxalate of lead which is likewise thoroughly 
mixed with oxyd of copper. This salt is the substance I find 
the most convenient from which to obtain a known amount of 
carbonic acid gas. 

I adopt oxalate of lead in preference to other substances that 
have hitherto been employea in organic analysis for evolving 
carbonic acid, as more completely free from the various practical 
objections presented by the latter, and in particular by the follow- 
ing, viz: carbonate of magnesia (magnesite), carbonate of man- 
ganese, carbonate of copper, bicarbonate of soda and oxalic acid. 
The use of these substances is impracticable, as they either fail 
to give the theoretical percentage of carbonic acid on being 
heated, partially decompose when exposed to the air in a moist 
condition, yield also water with carbonic acid, are too hygro- 
scopic, or present other difficulties that render their use in this 
process inexpedient. Carbonate of lead is less objectionable 
than the above mentioned, and it is mainly on account of the 
greater amount of carbonic acid furnished by the oxalate that I 
prefer it. 

I prepare the latter salt by adding to a solution of acetate of 
lead a slight excess of oxalic acid, and thoroughly wash the 
precipitate obtained by decantation. It has the formula PbO, 
C3O3, and yields on gentle ignition with oxyd of copper pre- 
cisely two equivalents of carbonic acid. As a mean of several 
nearly identical results I obtained 29 "88 p. c. of carbonic acid 
instead of 29*81 as required by theory. A greater amount 
of this salt than 0*3 gram being never used, the maximum 
error, therefore, possible in a carbon determination would be 
0-OOOO1643 gram. 

After introducing, as previously explained, the oxalate of lead 
into the combustion tube, about two inches of pure oxyd of 
copper are added, then a mixture of the substance for analysis 
with oxyd of copper, and thereupon, again, several inches of 
the oxyd. Finally, the remaining space in the tube, which 
should never be less than 4 inches, ana need not exceed, except 
in rare cases, 8 inches, is filled with metallic copper freshly re- 
duced in a stream of hydrogen gas. I prefer for the purpose a 
compact roll of copper wire gauze. 

After a channel has been secured in the usual manner through- 
out the whole length of the tube — at the posterior end it is well 
to have the channel larger than elsewhere — a chlorid of calcium 
tube and potash bulbs are placed in communication as in an or- 
dinary combustion and the anterior end of the latter is connected 
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by means of a thick piece of gutta percha tubing, about four 
inches in length, with a glass tube bent at one end so as to ad- 
mit of being conveniently introduced into the tubulure of the 
gasometer. The gutta percha tubing taken of the length in- 
dicated renders this manipulation much easier. The gasometer 
having been filled with mercury in the manner previously de- 
scribed, is placed in a suitable vessel, and in a slightly inclined 
position as shown in fig. 2, directly before the potash bulbs and 
the tube e is removed, the tubulure being submerged in mer- 
cury. A small porcelain mortar is a very convenient receptacle 
for the gasometer. 

The apparatus thus put together, and it having been ascer- 
tained by the usual method that no leakage exists, the combus- 
tion may be commenced. The chlorate of potassa is first heated, 
and the evolution of oxygen gas continued until its presence is 
ascertained at the anterior end of the apparatus by the inflaming 
of a taper ; for which purpose, about ten minutes are required. 
Heat is now applied to the mixture of oxalate of lead and oxyd 
of copper, and the necessary carbonic acid evolved to displace 
the oxygen, at least as far as to the anterior portion of the com- 
bustion tube. In order to be certain that the metallic copper is 
surrounded by an atmosphere of carbonic acid gas, the heating 
of the oxalate of lead is proceeded with until an absorption, 
usually occurring in from five to eight minutes, is clearly percepti- 
ble in the potash bulbs. At this stage of the process it is neces- 
sary that the bent tube at the extremity of the apparatus be 
immersed in the mercury contained in the mortar, in order that 
during the absorption of the carbonic acid by the potassa there 
may no air again enter the apparatus. Fire is now applied to 
the metallic copper ; then the oxyd of copper is heated, and the 
analysis is thenceforward performed precisely as by the ordinary 
method. When the point is reached where the substance under 
analysis is situated, the tube at the anterior end of the appara- 
tus is introduced into the tubulure of the gasometer, care being 
taken that the apperture of the same is not raised above the sur- 
face of the mercury. As fast as the gasometer becomes filled with 
the gases, thus displacing the mercury, the latter is removed from 
the mortar. The height of the mercury surrounding the gasome- 
ter being thus very moderate, merely sufficient to prevent the ad- 
mission of air, the internal pressure, therefore, upon the apparatus 
is quite inconsiderable. The combustion of the substance hav- 
ing been effected and the remaining oxalate of lead decomposed, 
the chlorate of potassa is again heated and the products of com- 
bustion completely carried forward to their respective recipients. 
When the oxygen reaches that portion of the tube previously 
containing the substance analyzed, a rather vivid but entirely 
harmless incandescence is observed resulting from the reoxyda- 
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tion of the copper reduced. The same occurs also when the 
metallic copper at the anterior end of the tube is reached, at 
which stage of the process great care is necessary, for, as the 
oxydation of the copper commences, there is a sudden cessation 
in the passage of gas through the potash bulbs and one is easily 
tempted to accelerate the liberation of oxygen. In this event, 
when the reoxydation is completed, a very sudden and altogether 
too rapid stream of gas passes through the apparatus and disas- 
ter results. If, on the other hand, the liberation of oxygen be 
not sufficiently rapid, or, in particular, if it should cease for a 
few moments, the oxydation of the copper would proceed at such 
a rate and so reduce the tension of the gases within the appara- 
tus as to cause the mercury to ascend the tube communicating 
with the potash bulbs, and even to enter the latter if not timely 
observed and prevented by accelerating the stream of oxygen. 
The one extreme, as well as the other, may be avoided by so 
regulating the stream of gas that constant but slow oxydation of 
the copper takes place, and this is readily seen by the change 
of color that results. Care should be taken that the necessary 
oxygen be liberated without interruption and uniformly^ which 
may be easily effected when the chlorate of potassa has been 
sufficiently pulverized and mixed with at least an equal volume 
of oxyd of copper. 

This somewhat critical stage of the process successfully passed, 
the supply of oxygen is continued until a considerable quantity 
has entered the gasometer, w^hich one may confidently assume as 
accomplished on continuing the stream of gas for about five 
minutes after absorption ceases to be observable in the potash 
bulbs. The apparatus is now disconnected and the oxygen re- 
gaining in the chlorid of calcium tube and potash bulbs is ex- 
pelled by air previously freed from carbonic acid and moisture 
before Weighing. 

The height of the mercury in and surrounding the gasometer 
is read off, after the same has been placed in an upright position 
in a mercury trough with glass sides ; also the height of barom- 
eter and thermometer. A portion of the gas is then transferred 
to the eudiometer, previously filled with mercury, in the follow- 
ing manner ; the stopper of wax is removed from the extremity 
of the tube at c and the latter is introduced into the eudiometer. 
The tube e is then inserted in the tubulure, and mercury is 
poured into the same until its level in the tube is above that in 
the gasometer by about one or two inches. The screw-clip at g is 
then gradually opened and the gas flows out through c into the 
eudiometer. When enough has been transferred for an analysis, 
the screw-clip is closed, the gasometer removed and the amount 
of gas in the eudiometer is read off. The further analysis of 
the gas is performed precisely as in an ordinary air analysis.' 

* Buoseo's GasometrischeD Method^n, p. 74. 
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A quantity of hydrogen is introduced, tlie mixture exploded, and, 
from the thereby resulting contraction in volume, the volume 
of oxygen present is calculated. This deducted from the volume 
of the mixture of oxygen and nitrogen gives that of the latter. 
The relation between the volume of mixed gases introduced into 
the eudiometer and that originally contained in the gasometer 
expresses also that of the nitrogen in each apparatus, which total 
volume thus found is reduced to milligrams and calculated as 
percentjige of nitrogen in the substance under analysis. Should 
for any cause a repetition of the gas analysis be desirable, a fresh 
portion is transferred from the gasometer, care being taken that, 
if the tube c g has in the interval been in communication with 
the air, the first portion of gas be rejected. Ordinarily, not more 
than one-fifth or one-tenth of the gas contained in the gasometer 
is taken for analysis. 

I herewith submit the results of a number of analyses made 
for the purpose of testing the process. 



1. Urea, CgH^N^Oa- 



Theory. 
Ca = 20 00 
H* = 6 67 
Na = 46-67 
O, = 26-66 



100-00 



Found. 
19-84 
701 
46-40 
26-66 

99 91 



2. Nitrate of urea, 02^4.^2^2^ S^» 
NO. 



5* 



Theory. 


Found. 


Cj = 9-756 


9-456 


H5 = 4066 


4-842 


N3 = 84-146 


88980 


Og = 62032 


62082 



100000 



99*809 



3. Uric acid, 0, H, N^O^, HO. 



Theory. 
C5 = 85-71 
Ha = 2 38 
Na = 88-83 
O3 = 28-68 



100 00 



Found. 

86-42 

2-49 

88-55 

2858 

100-04 



4. Urate of ammonia, NH. O, 
^,HNjO,+HO,C,HNjO,. 

Theory. Found. 

82 482 82-265 

8-783 4-205 

87-838 87-330 ♦ 

25 946 25 945 



Cio — 

Hi* = 

N5 = 



0« =s 



100-000 



99-745 



6, 5[ippuric acid, C^gUgNOg, HO. 

Theory. Found. 

Ci8= 60 84 69 993 

H9 = 6-02 6 071 

N = 7-82 7-949 

O^ = 26-82 26-820 



10000 



99883 



C. Hippurate of ammonia, NH.O, 
Ci,H,NO,+HO,C,gHgNO,. 

Theory. Found. 

67-509 
6017 



C3c= 576 
H2i= 5 6 



N3 = 
Oja = 



11-2 
256 



100-0 



10-984 
26-600 

100110 



7. Morphine, C34H J gNOg. 



Theory. 
C34= 71-67 
Hi 9= €66 
N = 491 
Oe = 16-86 

10000 



Found. 

71-742 
6 691 
6011 

16 860 

100 204 



8. Narcotine, C^gHg^NO^^. 

Theory. Found. 

€46= 64 61 64-483 

Ha 5= 5-85 5-834 

N = 331 8101 

0i4= 26-23 2G-280 



10000 



99*648 
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9. 


Asparagine, C,HgNj,Og. 






Theory. 


Found. 




c. 


= 86 864 


86-195 




H, 


== 6060 


5-985 




N, 


= 21-212 


21-009 




0. 


= 86-364 


86-364 



100-000 



99-553 



10. Oxalate of ammonia, NH^O, 
C203-h2H0. 

Found. 
19-128 

6-805 
22-557 



Theory. 

19 35 
He = 6-45 
N = 22-58 



C,= 



0« = 51-61 



'6 



10000 



51*610 
100095 



11. Nitrate of ammonia, NH^O, 
NO,. 

Theory. Found. 

H4 = 50 5-244 

Na = 85-0 84 876 

Oc = 600 60 000 



1000 



100120 



12. Nitrate of potassa, KO, NO j. 

Found. 
18-956 



Theory. 
N = 13-888 



In analyzing the latter substance, it was mixed with carbon 
obtained by exposing crystallized sugar to a high temperature 
in a close vessel. 

Among the advantages this process of analysis preseifts may 
be enumerated the following : 

I. The saving of material and time ; a single combustion suf- 
ficing where two have formerly been found necessary. Where 
properly conducted two complete analyses can be performed ia 

II. Its general applicability, which as would appear from the 
substance analyzed to have the very widest range and to include 
the most diversiped combinations of nitrogen with other elements. 

III. The complete oxydation, even of those substances pre- 
senting the greatest diflSculty in this respect, is perfectly secured, 
as the combustion is completed in a stream of oxygen gas. 

IV. As an additional recommendation may be considered the 
circumstance that where a loss of carbonic acid has occurred 
daring the combustion, either on account of the potassa becom- 
ing too nearly saturated, or a momentarily too rapid oxydatioa 
of the substance, this loss may be ascertained, added to the car- 
bonic acid already found, and the analysis thus made satisfactory. 
As this carbonic acid is to be found in the gasometer, it is simply- 
necessary to introduce a potash ball into the eudiometer and, 
from the contraction resulting, calculate the amount of carbonic 
acid present. I have in several instances had an opportunity of 
proving the value of this supplementary determination, and at 
the same time of saving analyses otherwise worthless. 

In closing, I would acknowledge, with thanks, the valuable 
aid rendered me during the above investigation, by my assistant, 
Dr. G. Seelhorst, 

Nuremberg, Bavaria, Sept. 15, 1865. 
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Art. VIIL — On a new Process for Oie determination of Sulphur 
in Organic Compounds^ hy combustion with Oxygen Gas and 
Peroxyd of Lead; by C. M. Warren/ 



In my former communication " On a Process of Organic Ele- 
mentary Analysis by Combustion in a Stream of Oxygen Gas,"* 
I treated exclusively of the determination of carbon and hydro- 
gen in volatile liquid hydrocarbons, — my experiments up to 
that time having been confined to the analysis of substances of 
this class. It was my intention, however, to have applied the 

Erocess before this to other classes of bodies, and especially to 
ave tested its applicability, with suitable modifications, for the 
analysis of organic substances containing other elements. 

Other work with which I was then occupied, and to which 
this process was only incident, as already stated in the paper re- 
ferred to, has prevented me from extending the research beyond 
the remiirements of my other investigations. 

Havmg recently had occasion to determine sulphur in some 
volatile liquid compound?, for which neither of the processes 
now in use seemed satisfactorily adapted, I was naturally led to 
make an eflfort to utilize my safety-tube and the stream of oxy- 
gen in this species of analysis also. But the fact that sulphur is 
usually, at least, but partially converted into sulphuric acid by 
combustion in oxygen gas seemed at first to present a difficulty 
not to be easily overcome. It soon occurred to me, however, 
that the well-known reaction between sulphurous acid and per- 
oxyd of lead, by which the former is completely converted into 
sulphuric acid, might probably serve to remove this objection. 
Furthermore, that, by placing the peroxyd of lead within the 
combustion-tube in the manner which I shall presently describe, 
and by maintaining the peroxyd of lead at a temperature suffi- 
cient to prevent condensation of water within the combustion- 
tube, the carbon, hydrogen, and sulphur might all be determined 
from the same portion of substance. This result has been ac- 
complished.' 

* From the Proceedings of the American Academy, March, 1866. 

^ Proceedings of the American Academy, 1864, p. 251. 

' Car) us (Annalen der Chemie und Pharmacie, 1860, cxvj, 28) has observed that 
when substances rich in sulphur are burnt with oxyd of copper — a tube containing 
peroxyd of lead being placed between the chlorid of calcium tube and the potash 
bulbs in the usual manner — the determination of carbon Is too high. And on the 
other hand he found that, with substances rich in carbon, the determination of the 
carbon was too low. In the latter case, the peroxyd of lead was supposed to absorb 
and retain carbonic acid ; and in the former, sulphurous acid was found to pass uo- 
absorbed through the peroxyd of lead. 

•^The incomplete absorption of the sulphurous acid may be reasonably accounted 
for on the supposition that a channel was formed, by handling or jarring, along the 
top of the peroxyd of lead, which indeed would be very likely to occur in using, by 
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Beferring to my former paper above mentioned for details re- 
garding the construction and use of the apparatus employed, I 
need here describe only such modifications as have been found 
expedient to adapt the process to this special purpose. 

The combustion-tube being packed with pure asbestus be- 
tweeen the points a and 
6, fig. 1, and the space — 
about two inches in length 
— between 6 and c left 
vacant, a plug of pure as- 
bestus is placed at c, and 
the space between c and rf, about three or four inches in length, 
then filled with a mixture of pure asbestus and peroxyd of lead, 
and finally a plug of asbestus is placed at d. As the sulphuric 
acid formed is to be absorbed by, and finally determined from, 
the peroxyd of lead, — in order to obviate the necessity of treat- 
ing the whole of the asbestus in the tube to obtain tho sulphuric 
acid, which would be troublesome, and at the same time preserve 
the asbestus packing in the posterior part of the tube in a fit 
condition for future use,— it is important that the asbestus plug 
at c should be packed closely enough to prevent any particles of 
the peroxyd of lead from passing back of this plug. 

As already stated, the object of mixing asbestus with the per- 
oxyd of lead is to prevent the formation of a channel along the 
top. In this manner but a short column of the mixture of as- 
bestus and peroxyd of lead will suffice to secure complete con- 
version of the sulphurous acid. The combustion is conducted 
precisely as for the determination of carbon and hydrogen alone, 
except that the portion of the tube which contains the peroxyd 
of lead is maintained at a gentle heat, sufficient to prevent con- 
densation of water in that part of the tube and at tne cork, but 
avoiding a temperature which would decompose the peroxyd of 
lead. As usual, the water formed is absorbed in a chlorid of 

itself, so heavj a powder. Through such a channel sulphurous acid might pass, in 
10 small pn>portion, without coroiug in contact with the peroxyd of lead. It will 
be seen that the liability to the formation of a channel is obviated in my process by 
mixing|the peroxyd of lead with a large proportion of asbestus. The asbestus serves 
also to increase the porosity of the mass, and in this manner also to lessen the 
chances of escape of sulphurous acid without coming in contact with the peroxyd. 
I may here add that, in making tho combustion with oxygen in presence of asbestus, 
the quantity of sulphurous acid whidi reaches the peroxyd of lend is by no means 
very large. In a preliminary experiment, in which carbonate of soda was employed 
instead of peroxyd of lead, (the substance burnt being bisulphid of carbon), the 
carbonate of soda was found to contain within about 9 per c«nt of the equivalent of 
sulphur ; and a portion of the deficiency it is not unlikely may have been taken up 
by the impure asbestus that was employed in this instance. 

Concerning the other source of error m the determination of carbon which Carius 
mentions, it will suffice to remark that, in my process, the peroxyd of lead is kept 
at so high a temperature that the absorption of carbonic acid appears to be pre* 
vented. 

Am. Joub. Sci.— Srcond Sekies, Vol. XLI, No. 121.— Jan., 1866. 

a 
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calcium tube, and the carbonic acid in Liebig's potash bulbs 

with a mulder tube attached. 

After the close of the combustion, when the tube shall hare 
sufficiently cooled it is carefullj removed from the furnace, the 
mixture of peroxyd of lead ana asbestus cautiously drawn out 
into a beaker glass, by means of a bent iron j 

wire, and the tube then inverted within ^ 
another tube, e e, closed at one end, as shown 
in fig. 2. The mixture of peroxyd of lead 
and asbestus contained in the beaker glass is 
now treated with a strong solution of bi-car- 
bonate of soda, and left to stand for about 
twenty-four hours, with frequent shaking,' 

Solution of bi-carbonate of soda is also 
poured into the tube e e until the level of the 
liquid shall have reached a point, f, on the 
combustion-tube, a little above that which 
was occupied by the plug c, and this is also 
left to stand as the other. After the lapse of 
sufficient time for the reaction to be com- 
pleted, the solution is filtered from the asbes- 
tus mixture, including also the solution in 
the tube ee, and not omitting to carefully 
rinse out the anterior portion of the combus- 
tion-tube. The asbestus mixture upon the ' 
filter is then thoroughly washed, the filtrate concentrated hj 
evaporation, and the sulphuric acid precipitated with chlorid of 
barium. 

The following results of analyses of bi-sulphid of carbon in- 
dicate the degree of accuracy afforded by this process. 

The preparation employed was commercial bi-sulphid of car- 
bon, which was first subjected to re-distillation. 

Analysis 1, 0'1414 gram of bi-sulphid of carbon gave O'OSOfl 
of carbonic acid, and 0'8592 of sulphate of baryta. 

OalciiUled. Foand. 

Carbon, C 6 18-79 lC-61 

Bulpbur, Sa 32 84-21 83 70 




100-00 



99-31 



Analysts 2. 0-274 gram of the Btme substance gave 0-168 of 
cwbonic acid, and 1-6768 of sulphate of baryta. 

CalcQlnled. Fonnd. 

Carbon, C 6 1679 15-73 

Sulphur, Sj 32 84-21 84-05 



100-00 



99-78 



' H. Roge, Chimie Analjlique, new French edition, p. 662. 
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Analysis 3. In this analysis, in whicli I was prevented from 
determining the carbon, 0*1537 of bi-sulphid of carbon gave 
0*9461 of sulphate of baryta, corresponding to 84*5 per cent of 
sulphur. 

The mixture of asbestus and peroxyd of lead employed was of 
that which had already been used in the preceding analyses, 
and may possibly have contained a trace of undecomposed sul- 
phate of lead, as the per-cent of sulphur found in this case is 0*3 
per-cent above, while in the preceding analyses it was a fraction 
below the theoretical quantity. Trusting, however, that the 
results already obtained will be deemed sufficient to show the 
method to be a good one, I have not thought it advisable at this 
time to further repeat the analysis of this substance. I may here 
state that I have already applied the process in the analysis of 
bodies containing hydrogen, and have obtained satisfactory re- 
sults which will soon be published. 

The important advantage thus gained of being able to deter- 
mine the diflferent elements from the same portion of substance, 
considering also the simplicity of the process, can hardly fail, I 
think, to secure for this preference over the older methods. 



Art. IX. — Description of an Automatic Registering and Printing 
Barometer ; by G, W. Hough, A.M., Director of the Dudley 
Observatory. 

The science of meteorology is as yet in its infancy. Univer* 
sally interesting as its phenomena have ever been, and power- 
fully affecting the most important relations of society, it is but 
recently that the subject has engaged the systematic and com- 
bined effort requisite for its development, since its laws are still 
regarded as the most recondite problem in Physics. The first 
thing to be done is of course the collection of facts, and much is 
now being done in England and on the continent in this direc- 
tion. The chief obstacle, hitherto, has been in the imperfection 
of the methods of observation. The results, in order to be of 
value as data from which to construct a science, should present 
a continuous record of the phenomena during a considerable 
period of time, and taken at as many different stations as possi- 
nle. By the ordinary method of personal observation, this is 
well nigh impracticable. It would demand at every station the 
services of several observers, at great expense, and their results 
could only at best be more or less of an approach to what is de- 
sired. To obtain this, the only alternative is to substitute some 
mechanical means for the labor of personal observation ; in 
short, to make the instrument record its own changes. If this 
can be done in a single instance, it can be done continuously. 
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The only method by which this has been hitherto attempted 
with success has been by the application of photography. This, 
though a very considerable advance, and probably all that could 
be desired in respect of continuity and accuracy of the record, is 
liable perhaps to the objection that it is too complicated a pro- 
cess for general use. If we consider the skill requisite in the 
preparation of the paper, the delicacy of manipulation involved 
oy the apparatus, and the labor of interpreting the results, as 
compared with the average capacity and means of the great 
number of observers desired and likely to volunteer or be em- 
ployed for such a purpose, it would seem that a simpler process 
IS both desirable and necessary. This it has been my intention 
to furnish, and with what success remains for time ami experi- 
ence to determine. The importance of the subject will justify 
meperhaps in presenting some account of the new method. 

The problem to be solved, was to cause any meteorological in- 
strument, by means of suitable mechanism, simply and efiectually 
to record its own changes. The instrument selected for experi- 
ment was the barometer. When any delicate instrument is 
made to record its own changes by mechanical means, the chief 
difficulty is that of getting sufficient power for the mechanism 
attached to make a distinct and continuous record, without tak- 
ing a perceptible amount of force from the instrument itself and 
thereby vitiating the results. The use of electricity naturally 
suggested itself as the best means of overcoming this obstacle. 
This agency has not as yet been made economical or certain as a 
motor, but is chiefly valuable in controlling power obtained 
through some other means. By it, as may be seen in its appli- 
cation to clock work, and in the telegraph, the movements of one 
machine may be reproduced in an other with no greater expen- 
diture of force than is requisite for electrical contact. In the 
cases cited, however, the motion to be reproduced is sensibly 
uniform and in the same direction. For the solution of our 
problem, a mechanism is demanded that shall repeat the changes 
of the original in every form, whether the motion be uniform or 
variable, forward or reverse. 

The feasibility of this plan was discussed with my friend Mr. 
Thomas Simons as early as the year 1862, and some steps were 
then taken to apply it to the thermometer. I may here express 
my acknowledgments to Mr. Simons for valuable suggestions in 
the construction of the present machine. Various plans were 
considered for effecting the electrical contact with the fluctuating 
medium which is the basis of this method. It was at first pro- 
posed to do this at the surface of the mercury in a siphon ba- 
rometer, by means of a platinum wire which should be carried 
continually toward the mercury surface by suitable mechanism, 
and on touching the surfiice, a galvanic current would be formed 
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which should operate by an electro magnet on the mechanism 
80 as to reverse the motion of the wire and break the circuit. 
This would be immediately restored by the normal movement 
of the mechanism, and thus the point of contact would be kept 
oscillating at the surface continually. The consumption of bat- 
tery power by this plan would have been considerable, and it 
was thought the oxydization of the mercury by the electric cir- 
cuit would in time be appreciable. It was therefore concluded 
to make the connection outside of the barometer tube, by means 
of a float resting upon the mercury column. By this plan there 
is no demand of action from the battery until some change takes 
place in the barometer, and a considerable saving of battery 
elements is effected. 

Attention was then given to determining the degree of delicacy 
with which changes of the mercury surface could be represented 
by this process. It was found by experiment that a motion of 
leds than '0005 of an inch was readily shown, a quantity within 
the limits of reading of a first class standard barometer. 

The next step was to devise the proper mechanism for repeat- 
ing the motion thus transferred, and recording it in some legible 
form. A finely cut screw was considered as best adapted to 
measure such minute intervals of space. To this screw a for- 
ward or reverse motion was given by a double system of clock 
work, each operated by an electro-magnet in connection with 
the float, and raising or lowering the screw by intervals corres- 
ponding with the changes indicated in the mercury column. 

In respect to the permanent record of results, it was decided 
not only to attempt the production of a linear diagram or curve 
of atmospheric pressure, as an interesting method of presenting 
the recorded changes to the eye, but to avoid the tedium ana 
QDcertainty of measuring up such results, by producing at the 
same time a printed record of such variation, to any extent 
deemed advisable. 

Having thus endeavored to give some conception of the design 
and principal features of this method, I will proceed to explain 
more fully the details of its execution as at present arranged. 

In order to make any self-recording machine of this kind 
practicable, we need to attend to two points. First, to reduce 
the consumption of electricity to the smallest possible amount 
consistent with certainty in the results; and secondly, to secure 
the greatest amount of useful work with the minimum of labor. 
We at once decided to adopt the " make" circuit ; for so long as 
there is no motion, there will be no consumption of battery 
elements. The battery which we have adopted for recording 
transits is essentially that of Daniell ; sulphate of copper being 
the exciting agent A battery of this kind will maintain suffi- 
cient power for chronograpbic records for two or three months, 
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without being cleaned ; it being only necessary to add a little 
aalphate of copper and water from time to time, to supply the 
necessary waste. The only power demanded of the electro- 
magnets is the unlocking of the mechanism, which is driven by 
weight power. 

In fig. 1, we have i 

a sectional view of 
the lower leg of the 
siphon, showing the 
principle on which 
this method is based. 
It may be necessary 
to remark, however, 
that the electro-mag- 
oets and battery do 
not occupy these po- ( 
sitioDS in reality, bnt 
are placed here for 
convenieDce of illus- 
tration. 

Let B = battery. 
" m,m'=electro- 
magnets. 

" a, a' = wheels 
having one tooth, and 
revolving in the di- 
rection of the arrows. 

S = screw support- 
ing the arm, carrying 
two wires, p, and p' 
tipped with platinum. 

d= platinum disk 
carried by the float b. 

Thetwo wires, p,p' 
are respectively above 
and below the center 
of the disk d. 

W = wheel with 40 teeth in which is inserted the screw S. 

n = a small steel wire passing through the brass cap c, to pre- 
vent the disk d from revolving. 

e = an ivory disk inserted iu the tube, to prevent the float h 
from rubbing against the sides o( the tube. 

Now suppose the mercury should rise in tbe short leg of the 
siphon, as represented in the figure. The float b will be nused, 
and cause the platinum disk d to come in contact with the point 
of the platinum wire p, closing the circuit through the electro- 
magnet m; the armature of which being attracts, unlocks the 
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Jock- work, and allows the wheel a to make a complete revolu- 
fion. By this means the wheel W is advanced one tooth, which 
raises the screw S the j^Vt ^^ ^^ ii^^^^t ^^^ consequently carries 
the point p that distance away from the disk d. 

As long as the mercury rises, the magnet m will be operated, 
and the platinum point 2> will be kept the ^^Vt of an inch above 
the disk cL 

If, on the contrary, the mercury falls in the siphon, the under 
side of the platinum disk d will be brought in contact with the 
point of the wire p', thereby closing the circuit through the 
magnet m' ; the armature of which allows the one tooth wheel a' 
to make a complete revolution, thereby causing the screw S to 
be depressed the ^,^,^ of an inch, carrying of course, the platin« 
um pointy with it. 

It will now be readily seen how the platinum disk d, carried 
by the float 6, may always be maintained midway between the 
two points p and J?', and distant a little less than the ^^Vt ^^ ^^ 
inch from each. 

The barometer is of the siphon form ; the inside diameter 
of the portions near the surface of the mercury is nearly one 
inch. The upper and lower portions were made from the same 
glass tube, the two being connected by a tube of smaller diame- 
ter. The experiments and observations, so far, indicate that 
there is no appreciable difference in the size of the two legs of 
the siphon. 

The float b is of ivory ; the form a paraboloid of revolution. 
The under side of this float is very slightly concave. The diam- 
eter is one-tenth of an inch less than the inside diameter of the 
lube, so that there is no friction between the sides of the float 
and glass. The platinum disk d is supported by a steel wire 
passing through a brass cap c fitted on the top of the tube, and 
an ivory disk e inserted at a distance of 2^ inches above the 
floats. The ivory disk is connected with the brass cap by 
means of two wires, so that it can readily be removed. A light 
steel wire n passes through a hole in the cap, for the purpose of 
preventing the disk d from revolving. This is made suflSciently 
free to prevent any friction. 

The disk d is made of brass one-half an inch in diameter, and 
is covered on both sides with platinum plates. 

The wire p is attached to a fine screw, for adjusting the dis- 
tance of the points p and p' from the surface of the disk d. 

These wires p and p' are, of course, insulated by being at- 
tached to an ivory block, as shown in the figure. The wires 
from these points are led to the top of the screw S, where they 
ire fastenea to an ivory block, after which they are connected 
vith the electro-magnets m, m'. 

A platinum wire is inserted in the side of the barometer tube, 
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and passes down in the mercury on the side of the float ft. This 
wire is also connected with one pole of the battery. 

The principle employed for giving motion to the screw S, 
which follows the fluctuations of the mercurial column, has been 
taken from the stop work long used on clocks. The barrel of a 
clock on which the cord is wound usually has a one-tooth wheel 
on its axis; and at every revolution of the barrel, a cogwheel 
is made to advance one tooth. This co2 wheel is, of course, 
always detached fmm the barrel tooth wheel, except when in 
the act of advancing the tooth. In fig. 2, we have a vertical 
view of a portion of the mechanism, showing the method of 
communicating motion to the screw S. The one tooth wheels^ 
a a', when at rest occupy the positions as shown in the drawing; 
and being detached from the cog wheel W, it is free to move in 
either direction. The screw S, which is shown in fig. 1, is raised 

2. 



A 




or depressed by the revolution of the wheel W. The one-tooth 
wheels a and a', moving in the direction of the arrows, give 
opposite motions to the wneel W ; the office of a being to elevate 
the screw, and of a' to depress it, corresponding to the fell and 
rise of the mercurial column. 

The mechanism for giving motion to the wheels a and a' is 
ordinary clock work, each being directly acted on by the barrel 
wheel, which is driven by a weight. One revolution of the bar- 
rel corresponds to twelve of the wheels a and a'. The axles, to 
which are attached a, a', carry another wheel having a single 
half-tooth, as shown in the drawing, fig. 2, which, resting against 
a little projection on the armature of the magnet, holds the 
wheel in the position as shown in the figure. 
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In order that the wheels a and a' majr not revolve with too 
great rapidity, a train of clock work is connected, consisting 
of two additional axles, a fan being attached to the latter, by 
means of which the motion can be regulated to any desirable 
velocity. Three axles would undoubtedly be sufficient, the 
barrel axle, the axles a, a', and an additional one for the fan. 
We adopted the present form, because we happened to have 
a couple of clock movements at hand, and used them just as 
they were. 

In order to prevent the cogs of the wheels a, a', from com- 
ing to the circumference of W at the same time, during rapid 
oscillations of the barometrical column, two circuit-" breakers " 
were connected ; so that, at every revolution the circuit is 
interrupted, and neither wheel can revolve until they both are 
at rest 

Fig. 3 is a perspective view of the apparatus as it is when in 
operation. The frame work for supportmg the barometer tube 
and other mechanism is of black walnut two inches thick, which 
is firmly fastened to the east wall of the west transit room. This 
wall is built of brick, and is two feet thick, so that the whole 
apparatus occupies a very firm position. 

Having given a general idea of the mechanism for causing the 
screw S to follow the motions of the barometrical column, we 
will show how the curve of pressure is recorded, as well as the 
printed results. 

The wheel W, fig. 2, which receives the impulses, has 40 
teeth; and the screw S, having 50 threads to the inch, one tooth 
: ' of the wheel W corresponds to the j-^\-g of an inch change in 
the barometrical column, or y^fVir of ^^ i"ch change of pressure. 
To the wheel W is attached another of nearly the same diame- 
ter, having 80 teeth ; this wheel is geared into one of 40 teeth 
carrying an 80-tooth wheel on the same axle. This second 
80-tooth wheel is geared into a 50-tooth wheel, which operates 
the screw S', fig. 3, of 26 threads to the inch. To this screw is 
attached an arm, carrying a pencil which traces the curve of 
pressure on the revolving cylinder o. 

From this arrangement, the curve is magnified a little more 
than three times the barometrical pressure. It would have been 
an easy matter to adapt the second screw and cog wheel, so that 
the curve would be exactly an integer scale — say 1, 2, 3 or 4 
times ; but as our printed results may be obtained much more 
accurately, and as often as is necessary, it was not thought of 
sufficient importance to construct a screw especially for this 
p urpo se. 

We will now explain the mechanism for printing the results. 

Am. Joub. Sci.— Second Series, Vol. XLI, No. 121.— Jan., 1866. 
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. 4, wheie 




A sectional view of the combination is shown in fi 
land y are two vertical steel ^ 

axles. The final result ex- y 

pressed in thousandths of an 
inch, in found on the axle X, 
where m is the units wheel, • 
( tens, and h the hundreds; 
or where the thousandth of 
an inch is the unit of meas- 
ure, M will represent thou- 
sandths, ( hundredths, and 
i tenths of an inch. 

The wheel u^ may be sup- 
posed to have ten teeth, and 
IS connected with u, so that 
they move together. If motion be given to w^, so that it move 
one tooth at each impulse, each tooth will represent the ti'dt of 
an inch ; and ten impulses, or a whole revolution, will repre- 
sent the yii of an inch. The wheel u has one tooth, and tlie 
wheel a on the axle Y has ten teeth. Now when u haa made a 
complete revolution, it will have advanced a one tooth or one- 
(entn of a revolution ; consequently the wheel a will always ex- 
press the hundredths. 

In order to transfer the motion of a to the axle X, we fasten to 
the wheel b, having ten teeth ; and by gearing this in the 
wheel t, having ten teeth also, we transfer the motion of a to (, 
hence we have the thousandths and hundredths expressed on 
the wheels u and t. 

But let us go a step further, and see bow we get our tenths. 
The wheels a, b, we have shown, indicate the handredtha; we 
therefore attach to thera another wheel c, having one tooth. Let 
the wheel k of ten teeth be placed opposite. Now when the 
axle X, carrying the wheels a, 6, c, has made one complete rev- 
olution corresponding to one tenth, the wheel h will have ad- 
vanced one tooth; consequently the tenths will be represented 
on the wheel b. 
It is of course understood that the wheels u, t, h, are separate, 

and free to move about the axis 

X. By repeating this combina- 
tion, we can employ any number 

of figures we choose. 

The wheels w. A, a and c, are / 

made after the plan employed in \ 

ihe stop work in a chronometer. 

[n fig. 5, a' and c' indicate this 

'orm of gearing. It is seen that 

.he teeth of one wheel are cut in the arc of a circle, with the radius 
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equal to that of the wheel into which it gears. This arrange- 
ment prevents any motion, except it be communicated by the 
units wheel. The whole mechanism is therefore locked together, 
and it is just as impossible for it to get out of order as it is for 
ordinary clock gearing. 

The chief merit of this combination is, that it will carry for 
ten either forward or backward. This principle is necessary 
in any meteorological printing instrument. We need no extra 
apparatus for bringing the type in line, since if the mechanism 
is well constructed, it will always arrange itself. When once 
set it will remain so, for no change can be made without ungear- 
ing the machine. 

We use ordinary type which are set in separate disks, being 
afterwards screwed fast to w, /, and h. In case a type is acci- 
dently damaged, or broken, another can be inserted in a tevr 
minutes. Steel type would undoubtedly be the best, as being 
more durable and less liable to damage. We should add, that 
the wheels t and b have each 50 teeth ; five teeth being moved 
at one impulse. 

The printed results are received on the strip of papery, moved 
by the clock-work kj fig. 3, which at the same time regulates 
the revolving cylinder o, on which is traced the curve of pres- 
sure. This same clock raises a small hammer A, by means of a 
screw or spiral on the minute wheel arbor, which at every rev- 
olution is allowed to strike the small cushion i, by that means 
leaving the impression of the type on the paper strip. In order to 
secure greater distinctness in the printed results, without employ- 
ing much power to make the impression, a strip of duplicating 
impression- paper is inserted between the type and ordinary 
sheet of white paper. 

We are not limited in our printing to hourly records, but they 
can be obtained as often as it is desirable, by supplying the ad- 
ditional power required to raise the hammer. The clock for 
moving the printed slip and cylinder is an ordinary half-second's 
pendulum, which we happened to have at hana. It was not 
thought necessary to print the integer number of inches, nor the 
time ; for the paper slip has the time already printed on the side, 
so that when the record of the day is completed, it is only neces- 
sary to add the date and integer inches. 

The following is a fac simile copy of the record as printed by 
the machine. The numbers on the left hand are the hours from 
noon of the 11th to the noon of the 12th. The remaining fig- 
ures are the barometrical heights expressed in thousandths of 
inches. 
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DUDLEY OBSERVATORY. 
May llth, 1866. 



One of the peculiarities of this 
method is, that we can print our 
results at any number of places, 
provided we have telegraphic 
communication. One standard 
barometer may be made to re- 
cord its indications at fifty dif- 
ferent points at the same instant. 
The accompanying liihograph- 
ic sheet exhibits a few of the 
more remarkable diurnal baro- 
metric curves as recorded by our 
apparatus. The first three curves 
belong to the scale as given at 
the top of the sheet ; the remain- 
ing ones to that given at the bot- 
tom. The height of the barom- 
eter is given for noon of each 
day. The scale of the curve is 
8*077 times the barometric pres- 
sure. From these data, the baro- 
metric height for any other time 
can be deduced. 

The following remarks will 
show the apparent atmospheric 
condition at the time. 

MavlOth. Bar. 29-91 in. Clou- 
dy, a light breeze from the south. 
The violent agitation of the baro- 
metrical column, clearly indicates an approaching storm. The 
small amount of depression, however, shows that this storm will 
not be very violent at the place of observation. 

We may here remark, that a few months observation by this 
method, has led us to surmise, that the barometer as a weather 
indiqator, does not depend so much upon the amount of the va- 
riation, as upon its quality. If the barometer is depressed 0*2 or 
0*3 of an inch, and the curve is smooth and regular, it does not 
indicate a sudden change. But, if the curve exhibits a violent 
tremor, it may be taken as a good indication of an approaching 
storm. In how far these views are correct can only be deter- 
mined by a long series of careful observations. 

May 11th. Bar. 29*70 in. The curve is rather a remarkable 
one, from the fact that apparently there was but little atmos- 
pheric disturbance at this place. It shows, however, that the 
atmosphere was in a violent state of agitation, from 3 P. M. of the 
11th, to 4 A. M. of the 12th. During the afternoon of the 11th, 
the weather was very changeable ; clouds were continually pass- 
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ing over the heavens. At 6 p. m. it begain to rain ; and con- 
tinued with intervals of intermission until sometime after mid- 
night During the afternoon and evening, the wind blew rather 
strongly from the southwest, but was at no time very violent 
here. But at other points 200 miles to the east and south of 
this city, the wind blew a tornado, doing considerable damage 
to property. At New York, it was most violent between 6 and 

7 P.M. 

June 26th. Bar. 29*68i'*, Cloudy, a heavy shower of rain fol- 
lowed immediately after the depression at 4 p. M. A violent 
gale of wind 150 miles to the east, about midnight. 

July 16th. Bar. 29-81i°. Eain after 8 P. M. 

July 19th. Bar. 29-69in. Eain. 

July 26th. Bar. 29-60»'^. Cloudy, light breeze fi-om south. 

Aug. 4th. Bar. 29 •94"*. Heavy showers from 6 to 10 P. M. 

Aug. 12th. Bar. 29-72»^. Clear and pleasant. 

Aug. 16th. Bar. 29-73"*. Eain — ^storm between 6 and 8 P. M. 

Aug. 22d. Bar. 29*65^^ Eain. 

Aug. 29th. Bar. 29 -94^°. Clear. 

Oct. 17th. Bar. 30 20K Clear. 

Oct. 18th. Bar. 80'04i'*. Cloudy with some rain. A violent 
gale of wind on the night of the 19th ; most severely felt along 
the eastern coast. The observations of the 17th and 18th of 
October were made at New York city. At 14^ the weight for 
driving the mechanism rested on the floor. The barometer at 
9 A. M. of the 19th stood at 29*40"^. 

One great advantage in the use of this instrument consists in 
the ease with which it may be manipulated. All the adjust- 
ments are simple and easily accomplished. Any person could 
learn, in a few days at most, to keep it in running order, and 
make any adjustments, should it become necessary from accident 
or other causes. No chemicals are needed, except the sulphate 
of copper for the battery, which may readily be procured in any 
town or village. Every part of the action is visible to the eye 
of the observer, so that in case any part gets out of order, it will 
readily be seen. 

The screw S, on which the accuracy of the results will in a 
great measure depend, is, as before remarked, 50 threads to the 
inch, and was cut by Mr. Charles Fasoldt ; and is found to be a 
very perfect one. 

Numerous experiments have been made to test the stability 
of the float and magnetic connections. It will hardly be neces- 
sary to give the results in detail. In case there was no friction 
of any kind, the float ought always to assume the same position 
for the same height of the mercurial column. The following is 
the test we have applied. The electrical contact being broken 
by the key /, fig. 3, the screw S was turned so as to force the 
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float into the mercury 0*010 of an inch ; after which, the current 
was established, and the float was allowed to take up a position 
of equilibrium. The same thing was repeated, by turning the 
screw in the opposite direction and lifting up the float. From 
many trials, it was found that there was rarely a diflference of 
0*002 of an inch, and usually less than 0001 of an inch, from the 
original position. The same test was applied for larger disturb- 
ances, viz: 0*020 or 0*030 inches, witn nearly similar results. 
This is not a fair test, however, since these conditions are never 
realized in practice. From all our experiments so far, we see 
no reason why the machine should change its zero any appre- 
ciable amount, during a whole year or greater length of time. 

The following extracts from our record book will best illus- 
trate the stability of the mechanism. 

July 4th. The machine was " blocked" for 6 hours. During 
this time, the barometer rose 0*070 of an inch. After the float 
assumed its position of equilibrium, the zero of the machine, by 
comparison with the standard, was found unchanged. 

July 20th. The float was screwed up and down 0*200 of an 
inch, to see if there was any friction. After assuming its position 
of equilibrium, the zero was found unchanged. 

Aug. 17th. Float taken out of the barometer tube to put in 
a heavier platinum wire. The zero was changed 0*005 of an 
inch ; mostly due to the larger wire displacing a greater amount 
of mercury. 

The daily comparison of the printed records, with the read- 
ings obtained from the standard barometer (Fastre), gives for 
the mean error of a single result ±0*0035 in. This determina- 
tion is based on the hypothesis, that the error of reading the 
standard barometer, is zero ; which we know is not the case. 
From many experiments we have found that the error of reading 
a first class standard barometer may amount to 0*003 of an inch ; 
chiefly due to the uncertainty in bringing the mercury in the 
cistern to the zero of height. This difl&culty we have shown can 
be obviated by using a magnetic connection. 

The results of observations during three months by this 
method has demonstrated its eminent practicability. The fol- 
lowing table exhibits the diurnal variation of the barometer for 
the months of June, July and August. 

The 1st column indicates the hours; hours being noon. 
The next three columns exhibit the mean height at each hour, 
for the whole month. The 5th column is the mean for the three 
months. These numbers are thousandths of inches ; the integer 
inches being 29. 

In reducing these observations, 4 days in June were rejected 
because the records were incomplete. On those days the ma- 
chine was disturbed to make some alteration, or failed to per- 
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form its oflSce. As the method was only first tested during tbe 
latter part of April, there were many mechanical details to be 
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attended to, in order to insure certainty and accuracy in the per- 
formance of the mechanism. It is now believed, however, that 
we have overcome all mechanical defects. 

The results for maxima and minima are as follows : 

June, 
July, 
Aug. 

Mean, 

These results differ somewhat from those heretofore adopted. 
In how far this is due to the season, or the geographical position, 
can only be determined from a long continued series of observa- 
tions. The small differences for individual hours near the times 
of maxima and minima, even in the mean for a month, show us 
with what small quantities we have to deal in the determination 
of the principal points in the diurnal curve. In order, therefore, 
to arrive at any definite conclusions, it is necessary to secure the 
most accurate results attainable. 

One of the greatest impediments in the prosecution of any 
branch of physical science, is the large amount of personal labor 
requisite for the reduction of observations. By our method this 
labor is reduced to such an extent, that the saving in this par- 
ticular for a single year, would probably be equal to the original 
cost of the apparatus. 
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The present barometer has recently been compensated for 
temperatare, by supporting the tube on a brass rod. Previous 
to this, the instrument was set to the height given by the stand- 
ard reduced to 32° Fahrenheit; and differential corrections 
Implied to the printed results. 

We propose, however, to construct a siphon which shall have 
the elements of compensation within itself. My attention was 
first called to this method by Dr. James Lewis, who has dis- 
cussed the subject, for a steel siphon, in the September number 
of this Journal. 

The whole theory of a siphon compensation depends on this 
fundamental proposition, viz : If the atmosphere will support 
30 inches of mercury at 0° Centigrade, at 100° C. it will support 
30+3O+€=3O*54O inches ; e being equal to 0*018, the expansion 
in volume of mercury for 100° C. If now in a siphon barome- 
ter, the increased length of the whole column, when the temper- 
ature is raised from 0° to 100° C, is equal to 30-re— 0-540 
inches ; the surface of the mercury in the short leg of the siphon 
will remain at the same zero of height for all temperatures, at 30 
inches of pressure. Put e'=0*016 the expansion of the mercurial 
column in a glass tube for 100° 0. 

Let 2m= length of mercury in the equal legs of the siphon in 
which the diameter is unity. 
i= length of intermediate column, 
d= diameter of intermediate column. 
h= height for which the compensation is to be computed. 
Then we have the following general formula : 

It is readily demonstrated that all siphons of the same diameter, 
in the equal legs, will require the same volume of mercury for 
compensation. 

If the siphon be of uniform diameter throughout, it will re- 
quire 33*7 inches of mercury to compensate at 30 inches of 
pressure. 

A tube of this form will hardly give a sufficient length of 
mercury in the short leg. In order to attain the necessary 
length, we connect the two equal legs with a tube of smaller 
diameter. 

The following values have been calculated, to aid in the con- 
struction of a tube : 
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Shooting Stars in November, 1865. 



The following constants and reductions have been adopted. 
A = 30 inches, Z = 34 inches, 
D = diameter of the equal legs of the siphon. 
w = weight of mercury necessary to compensate. 

It will be best to adopt d=0'80. After the tube is filled to 
the theoretical height, the whole apparatus can be subjected to 
different degrees of temp^ature, in the same manner as the com- 
pensation of a pendulum. By reading the standard barometer 
every quarter hour, during the progress of the experiment, the 
exact error of compensation can be determined ; and by adding 
or substracting mercury, the compensation can be perfected. la 
a siphon that is compensated for 30 inches of pressure, the co^ 
rection for different degrees of pressure and temperature will be 
very small; since for 1 inch and 100° C, the correction will 
only amount to O'OIS inches. The largest correction required 
will rarely amount to 0*004 inches. 

The principle of electrical contact, on which this method of 
recording minute changes in the height of the barometrical col- 
umn is based, can with equal facility be applied to the thermom- 
eter, anemometer and rain-gauge, and the results printed if 
desirable. The same form of mechanism can be used with all 
the instruments, with, perhaps, some slight modifications in the 
details. 

Dudley Observatory, Oct. 28, 1865. 



(( 


4 





(( 


4 15 


(1 


15 


u 


10 


a 


51 


u 


a 


4 


15 


(( 


4 30 


(( 


15 


a 


7 


u 


57 


C( 


u 


4 


30 


4i 


4 45 


u 


15 


u 


13 


u 


63 


(( 


u 


4 


45 


i( 


5 


t( 


15 


u 


7 


u 


39 


u 


u 


6 





U 


5 15 


(( 


15 


t( 


13 


ti 


67 


u 


u 


5 


15 


u 


5 30 


(( 


15 


(t 


12 


u 


46 


u 


t( 


5 


30 


it 


5 45 


m 


15 


t( 


6 


u 


34 


u 



Art. X. — Observations upon Shooting Stars in Noveinher^ 1865. 

1, At New Haven. — On Monday morning Nov. 13th, 1865, a 
party of four observers. Prof W. D. Whitney, Mr. C. Gr. Eock- 
wood, Mr. Isaac Pierson, and the writer, watched for an hour 
and fifty minutes beginning at five minutes before four. Those 
meteors whose paths if extended backward were estimated to cut 
across the area bounded by the stars in the curve of the sickle 
in Leo, that is, by the stars 17, y, S, fi^ and ^Leonis, were counted 
as conformable. The following was the result of the count. 

From 3*» 65°^ to 4^ 0°^, that is, in 5 min. 2 uncon, 14 conf. 



Total la 110 min. 70 uncon. 360 conf. 
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This gives a total of 480, or 235 per hour. The sky was very 
clear over head, except for a short time about five o'clock, but 
distant clouds interfered in the north and west nearly all of the 
time so as to conceal nearly or quite one-fifth of the sky in those 
directions. About 4*> 45™ the clouds in the north and west 
increased, and during the next quarter hour they probably con- 
cealed one-fourth of the meteors. They had some eflfect also in 
the next quarter-hour. The moon was shining all of the time, 
bring then three days past the quarter. During the last half 
hour the twilight was increasing quite rapidly. 

The position of the radiant was observed with care. It did 
BOt seem to be accurately a point, but rather a small area. The 
center of this area was very near the center of the curve formed 
by the stars above mentioned, say in K. A. 148°, Dec.-f23°. 
Its dimensions could be only vaguely determined, but were 
probably not more than 3° or 4° in any direction. 

The proportion of the meteors that left trains was larger than 
usual. The unconformable ones were in general less bright 
than those that were conformable. It was remarked that more 
than usual were to be seen near the horizon. 

One brilliant meteor which exploded with a green light be- 
tween Polaris and the zenith left a train for more than a min- 
ute. This train shortened and curled up into a crescent, floating 
ing to the northward^ showing thus the direction of the wind in 
the higher regions of the atmosphere. Such apparent motion 
might indeed in this case have been due to a descent vertically 
of the luminous cloud. But a similar train was seen south of 
the zenith which moved also northward. The two motions are 
inconsistent with a vertical descent of both trains. 

On the same morning Mr. F. W. Kussell observed in New 
Haven by himself, beginning at 3^ 35" A. M. Between that 
time and four o^clock he saw 25 meteors. Between four and five 
o'clock he saw 78, making in all 103 in 85 minutes. During the 
last ten minutes of the watch the clouds obscured the sky, and 
the moonlight interfered throughout. 

The next night was cloudy at New Haven, and nothing could 
be seen. 

On the night of Nov. 14-15th, twelve students began to count 
at midnight and saw 186 shooting stars in three hours, 69 during 
the first hour, 52 during the second hour, and 65 during the 
the third hour. The clouds interfered somewhat in the second 
hour, and there was a slight haze along the horizon. Seventy 
of the shooting stars were reported as comformable. A consid- 
erable portion of these, doubtless, belonged to the sporadic 
meteors. 

2. At Philadelphia, — Mr. B. V. Marsh observed in Philadel- 
phia as follows on Monday morning ; 



60 Shooting Stars in November^ 1865. 

From \^ 20°> to l^* 40° that is, in 20 min. 16 meteors. 
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Total in 96 " 66 " 

Nearly all were comformable. The position of the radiant 
was carefully noted and located at E. A. 148°, Dec. +24°. Mr, 1 
Marsh observed from a window facing northeast. He estimates ] 
that had he been in the open air he would have seen about twice = 
as manv, that is, that the hourly number for a single observer ; 
would have been about 75. ; 

On Tuesday morning, Nov. 14th, Mr. Marsh with a party ' 
watched till after 3 o'clock. He says " the weather was good, ' 
and we saw a few meteors, but the Leo shower was evidently .: 
pretty much spent — so much so that we did not think it worta 
while to make a record of what we saw. About as many radia- 
ted from near the zenith as from Leo, although the latter group 
was unmistakably represented." 

3. At Bloomington, Ind, — On the morning of Monday, Noy. 
13th, Prof. Kirkwood alone observed 25 meteors in 20 minutes, 
between 4^ 50"> and 5^ 10™ A. M. Of these 22 seemed to ra- 
diate from the vicinity of y Leonis. " On the evening of the 
13th arrangements were made for watching through the night 
Prof. T. A. Wylie and myself, assisted by Messrs. J. P. Baker, ■ 
H. C. Meredith, W. L. Polk, H. V. Ferrell, H. Pope, and W. 
C. Sandifer, members of the senior and junior classes in the 
State University, commenced at 8 o'clock, but clouds unfortu- 
natelv interfered with our observations. From 8 to 9 o'clock 
however we saw 53 meteors, and from 9 to 10 o'clock 51. At 
10 o'clock the heavens had become so nearly overcast that our 
observations were abandoned." 

4. At Marathon^ N, Y, — Mr. Lewis Swift writes from Mara- 
thon, N. Y., on the 13th of November as follows: "From the 
end of twilight last evening to 10 o'clock I saw no more than 
are usually visible on clear evenings. I resumed observations 
again this morning at 5 o'clock and during 45 minutes saw 47 
meteors, most of them leaving trains of unusual length and dis- 
tinctness. The paths of 44 of the meteors if traced backward 
would meet at a point about E. A. 10^, Dec. +25°. I think the 
declination of the radiant is now greater than in 1833. An 
unusual number were visible near the horizon." 

5. At Cleveland^ Ohio, — Mr. W. H. Palmer, Mr. E. A. Pal- 
mer, and Mr. C. J. Dockstader counted on the morning of Nov. 
14th at Cleveland, Ohio, the following numbers of meteors : 
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W. H. Palmer. 0. J. Dockstader. E. A. Palmer. 
Froml2J* to \\ 18 11 9 

" 2 " 3 30 23 23 

Total, 114 

The morning was as clear as could be desired, and the meteors 
were unusually large and brilliant Many of them left trains. 

On the next morning, in the hour between 1 and 2 o'clock, 
Mr. W. H. Palmer saw 16, and Mr. H. P. Borden saw 23. 
About half of them seemed to radiate from Leo. 

6. It seems from these observations that the number of me- 
teors visible on Monday morning at five o'clock, by a single 
observer, may be safely called 75 or 80 per hour. Six-sevenths 
of these were conformable to the radiant in Leo. On the next 
morning the number per hour if judged by the Cleveland ob- 
servations between two and three o clock was 76 for three 
observers, which is equivalent to about 30 for a single observer. 
The two hours give an average of about 23 per hour for one 
person. Not more than half, according to Mr. Marsh, radiated 
from Leo. 

On the next morning the average number seen by each of 
the twelve observers at New Haven during the three hours after 
midnight was 13 per hour. Probably less than one-fifth of these 
belonged to the November group. 

It would seem then that we were nearer the node of the orbit 
of the bodies on Monday morning than on Tuesday morning, 
and that on Wednesday morning we had passed nearly if not 
quite through the group. H. A. N. 



Art. XI. — On Molecular Physics ; by Prof. W. A. Norton, 

[Continued from vol. zl, p. 78.] 

Terrestrial Magnetism. — ^In accordance with the ideas already 
advanced as to the essential nature of electrical excitation (p. 249) 
we may conceive that the earth may derive its magnetic condi- 
tion from currents developed in its crust by the impulsive action 
of the ether of space upon the molecular atmospheres.* Both the 

' Aa intimated in a former part of this memoir, the priority in the publication of 
the general theory that the earth derives its magnetic condition from its collision 
with the ether of space is conceded to Professor Hinrichs, of the Iowa State Uni- 
Tersity, and formerly of Copenhagen. But the idea was no less an original one with 
the author ; and his conception of the essential nature of dynamic electricity, and 
the magnetic condition of the earth, and his physical theory of terrestrial magnetic 
phenomena, as resulting from the same supposed original cause, are materially dif- 
ferent from the views advanced by Professor Hinrichs. It will be seen also that 
the theory now presented is but the complement to a previous series of researches 
upon Terrestrial Magnetism, prosecuted, at intervals, through a period of about 
twenty years ; and a natural offshoot from the theory of Molecular Physics pro- 
pounded in this paper.* 
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rotatory and orbital motions of the earth may be concerned in 
the production of such currents. The rotation of the earth 
should develop currents at each point of its surface, starting in 
a direction parallel to the equator, and flowing from east to west. 
Also if we consider the points of the earth lying on or near the 
meridian whose plane passes through the sun, and designate the 
velocity of the earth in its orbit by V and that of rotation by v, 
the absolute velocity of the points in question, will be V+v on 
the side opposite to the sun, and Y—v on the side toward the 
sun. The current in the former case, due to the velocity V+v, 
will run from east to west ; and that in the latter case, due to 
the velocity V—v, will run from west to east. The intensity of 
the former may be represented by m(V+vy, and of the latter 
by m(V— v)^. Taking the difference between these two expres- 
sions we obtain as the excess of the intensity of the east and 
west current over the other, 4m Vv. Such then would be the 
intensity of the effective current at any point, due to the combi- 
nation of the velocity of rotation and the velocity in the orbit. 
At points of the earth's surface, at any moment in the vicinity 
of the meridian at right angles to that just considered, the cur- 
rents developed, so far as they originate in the tangential action 
of the ether, will be wholly aue to the earth's rotation. At cer- 
tain distances from this meridian the component of the orbital 
velocity, in a direction parallel to the surface, will exceed the 
velocity of rotation ; and the current developed, on the side 
nearest the sun, will run from west to east. East and west cur- 
rents will therefore be developed at every place during the 
greater part of any single day, and the opposite current will 
originate only during a certain interval of time before and after 
the middle of the day. Also the east and west current will be 
more intense than the opposite current developed in correspond- 
ing positions. At the close of a day a certain resultant current, 
for each place, should remain, running from east to west. As 
the obliquity of the ecliptic to the meridian at the hour of noon, 
at any place, is continually changing during the year, this result- 
ant current must be continually changing its direction. This 
change of direction may be represented by supposing the cur- 
rent developed each day to lie in a small circle traced around the 
point 90° from the ecliptic on the meridian 90° from the station, 
and that this magnetic pole is carried through the geographical 

Eole in the course of a year. Under this idea each place will 
ave its separate oscillating magnetic pole. At the end of a 
year these diverse directions of current will also have a result- 
ant ; and by considering contiguous places it may be seen that 
these annual resultants will lie, for a certain district, in parallel 
small circles, having a common pole. If we confine our atten- 
tion to points on the equator, ana suppose the jnagnetic proper- 
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ties of the crust of the earth to be the same at all points, it is 
plain that every such pole will coincide with the geographical 
pole; since the annual resultants would be coincident with the 
equator. But should the conductibility of the earth be unequal 
in different directions, the final currents developed in such direc- 
tions should be unequal, and hence the annual resultants should 
be variously inclined to the equator, and their poles have diverse 
positions. At points situated without the equator the unequal 
intensities of the currents, developed at different seasons of the 
year, will determine at each locality an annual resultant having 
a certain direction, generally more or less inclined to the equator. 
In what precedes we have confined our attention to the action 
of the ether in directions tangential to the earth. Such currents 
should be chiefly of the nature of galvanic currents, that is, pro- 
ceeding from molecule to molecule. Those which result daily from 
the combined effect of the two motions of the earth will originate 
in lines parallel to the ecliptic, and follow the directions (or at 
least in their mean course) of circles traced around the position 
of the pole above mentioned, on the earth's surface, on the day con- 
sidered. These may be called ecliptic currents. The currents 
due to the earth's rotation alone will be of a similar character, 
and follow circles parallel to the equator. These two sets of 
currents, especially the former, play the prominent part in origin- 
ating and maintaining the normal magnetism of tne earth, and 
determining the secular changes that occur in its distribution. 
The currents resulting from the earth's rotation, can serve only to 
maintain a uniform normal condition of such currents previously 
developed. But the ether of space, also impinges normally upon 
ibe forward side of the earth. The principal effect of this mode 
of action, that we have occasion to consider, will be the origina- 
tion of a series of waves of translation in the sea of electric ether 
that pervades the interstices of the molecules, spreading out from 
the most advanced point of the earth. They may be conceived to 
consist of an endless number of linear currents radiating in great 
circles from that point. This description of currents exhibit 
their effects conspicuously in the daily and annual variations of 
the declination and directive force of the needle. They con- 
spire with the others, and to a certain extent modify them, and 
originate similar ones. 

It should be added that the more permanent magnetic forces 
developed by the currents above considered may consist, in a 
great degree, in secondary currents excited within the molecules 
of the earth. The author's former investigations accord with 
this view. In a memoir on Terrestrial Magnetism published in 
this Journal, vol. iv, p. 1, a theory of the magnetic action of 
the earth was propounded and discussed, based upon the funda- 
mental assumption that *' every particle of matter at the earth's 
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surface, and to a certain depth below the surface, is the center of 
a magnetic force exerted tangentially to the circumference of 
every vertical circle that may be conceived to be traced around 
it." This tangential action, upon the north pole of the needle, 
was conceived to be directed downward on the north side of 
the particle, and upward on the south side, (see p. 4 of the 
paper just referred to). Now if we regard the particles of the 
earth's crust as so many separate magnets; — magnetized by 
electric currents, developed as we have been considering, — we 
are conducted, by an inevitable sequence, to this fundamental 
basis of the theory in question. For, all such molecular magnets 
will at each station have their axes perpendicular to the resultant 
currents traversing that station, to wnich the magnetization is 
due. The north end of every such indefinitely small magnet 
will exert an attractive force upon the north end of the needle, 
and the south end will exert an equal repulsive force upon the 
north end of the needle. Since the lines of directions of these 
forces will not be strictly coincident, their resultant will bisect 
the outer angle between them, and so be perpendicular to the 
line proceeding from the center of the molecular magnet. A 
series of such minute magnets, extending for a small distance 
will form a magnet of finite length, the entire action of which 
will be sensibly the sum of the individual actions, and will be 
perpendicular to the line proceeding from the middle of the 
magnet. The directive action of the earth will be virtually this. 

This being allowed, it follows, as deduced in the former paper, 
that, except in high latitudes, tne needle will be perpendicular 
to the lines of equal molecular magnetic intensity ; also that, the 
horizontal directive force exerted by the earth will be propor- 
tional, or nearly so, at each station, to the molecular magnetic 
intensity ; and the vertical force approximatively proportional 
to the difference of these intensities on one side and the other of 
the lines of equal force. It may be added here that the above 
conception brings our theory into essential correspondence (fi-om 
the mechanical point of view) with Gauss's ; and thus that the 
conclusions of his memoir become deducible from the present 
physical theory. 

If we conceive the magnetic force of the earth to be wholly 
due to the direct action of the electric currents, circulating from 
molecule to molecule, the force exerted by each element of the 
current should be of the same character, and have a similar direc- 
tion to that in the case just supposed. But, since the resultant 
currents are shifting their position from year to year, it follows 
that they may differ somewhat from the lines of equal molecular 
force. In the sequel we shall, in general, for greater simplicity 
and distinctness of conception, regard the magnetic action of the 
earth as due to the primary currents, developed as before ex- 
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plained. If these give place, either wholly, or in part, to molec- 
ular currents, the results will be essentially the same. 

Distribution of Terrestrial Magnetism. — The inequality in the 
distribution of the magnetism of the earth, upon the same par- 
allel of latitude, may be supposed to arise from differences of 
conductibility in different parts of the earth. It is conceivable 
that such differences may exist as a consequence of the exist- 
ence of two great systems of continental elevations ; and that 
the magnetic condition of the earth may be represented by sup- 
posing that two sets of currents, originating in these elevations, 
are superimposed upon those which are due to the undisturbed 
condition of the crust of the earth. But there is another concep- 
tion that may be formed of the possible origin of the unequal 
distribution of the earth's magnetism, which does not involve 
the supposition of unequal conductibility. It is that the pres- 
ent magnetic state of the earth originated at a remote period in 
the history of the earth, when it was still in the process of con- 
densation, and its period of rotation was much longer than at 
present It will readily be seen that at every epoch, during this 
transition period, in which the period of rotation was the i part 
of the tropical year, n being an even number, the same region 
of the earth's surface would, at the close of each successive year, 
be, for a considerable interval of time, about the autumnal equi- 
nox, on the opposite side of the earth from the sun ; and thus 
would come to be traversed by strong currents running from N. 
of E. to S. of W. (p. 69): — also that at each successive vernal 
equinox, the same region would be on the side of the earth 
turned toward the sun, and therefore in the most favorable posi- 
tion for the currents already developed at the autumnal equinox 
to be reenforced by the new currents.'' The systems of currents 
thus originating, at such successive epochs, would not, in general, 
be coincident ; but it will be seen in the sequel (p. 74) that 
each system should become subject to a motion of revolution, 
under the operation of the new effective currents annually devel- 
oped, and that the annual rate of displacement should be differ- 
ent for each system, unless their currents should be of equal 
intensity, which would be in the highest degree improbable. 
Now if the shifting movements of the different sets of currents 
were unequal, the tendency should have been, in the lapse of 
ages, to bring them all into coincidence, or to consolidate them 
into one system in each hemisphere. In the light of Gauss's 
investigations into the magnetic state of the earth, we may con- 
clude that the earth has actually reached this period of its mag- 
netic history. 

' It is here implied that, the more effective currents are developed at the equi- 
noxes; in explanation of this see pp. 69, 72. 
Am. Jottb. Sci.— Sbcond Sbeies, Vol. XLI, No. 121.— Jan., 1866. 

9 
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At the epochs for whioh n was an uneven number, two sys- 
tems of currents should have been developed, one at each equi- 
nox, and the intensity of each of these would have been much 
less than that of the single system (the sum of the two equi- 
noctial systems), answering to the epoch when n was an even 
number. These separate systems of currents should, therefore, 
by reason of their secular movements, have tended to become 
incorporated with the other more effective ones, which would 
have been displaced more slowly. 

It will be seen, in another connection, that the magnetic state 
of the earth experiences certain changes, from year to year, — in 
response to the varying magnetic and electric condition of the 
sun's surface. We may then conclude, from our present point 
of view, that the existing system of magnetic currents should 
bear the traces not only of the changes through which the mag- 
netic condition of the earth has passed, but also of the mighty 
changes that have passed over the face of the sun. 

From our present point of view we may discern the probable 
link of connection between the magnetism and the temperature 
of the earth. In the paper already referred to (p. 63) a mathe- 
matical exposition was given of the formal relations subsisting 
between the principles of magnetism and heat in the crust of the 
earth, based upon certain mechanical ideas. We have already 
seen (p. 64) that the fundamental ideas then assumed are in 
essential accordance with the present theory of the origin of 
terrestrial magnetism. It may now be added that the mathe- 
matical relations shown to subsist, between the intensity of the 
magnetic action and the temperature, may be seen to have a 
physical basis. The dependence here alluded to arises from the 
fact that the electric currents developed by the impulsive action 
of the ether of space, within the crust of the earth, must, to a 
certain extent, pass off in the form of heat; and that the earth 
may derive a large portion of its heat from this source. Ine- 
qualities in the mean temperature of the earth's crust, at equal 
distances from the equator, should result from inequalities of 
elevation, &c., and from variations in the intensity of the result- 
ant currents traversing the localities. It will be readily seen 
that, if the inequalities of the mean temperature of the crust of 
of the earth resulted entirely from the heat developed by the 
supposed action of the ether of space, the distribution of the 
temperature and magnetism would entirely correspond ; that the 
poles of greatest cold would coincide with the magnetic poles, 
and the thermal equator with the magnetic equator. 

Periodical Variations of the Magnetic Elements, — In a paper pub- 
lished in this Journal, vol. xix, p. 183 ; the author undertook to 
show that these variations are such as should result from two 
supposed sets of currents, traversing the photosphere of the 
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earth, or two corresponding sets of currents traversing the earth's 
: crust. These currents were called, respectively, radial, and eclip- 
tic ; the radial currents radiating from the region of the photo- 
sphere most directly exposed to the impulsive action of the sun's 
rays, and the ecliptic originating on the side of the earth toward 
the sun, and in directions parallel to the plane of the ecliptic. 
We have now to observe, (1.) That the ecliptic currents running 
from east to west, formerly supposed to be developed in the 
earth's photosphere, have their counterparts in currents running 
from west to east in the crust of the earth, and developed by 
the orbital motion of the earth, on the side nearest the sun, 
(2.) That the orbital motion of the earth develops, within the 
mass of the earth, currents running from east to west on the side 
of the earth opposite to the sun. (3.) The impulsive action of 
the ether upon the forward parts of the earth, as it advances in 
its orbit, must originate currents radiating from those regions, 
over the earth ; and will especially give rise, in the early morn- 
ing houjrs, to currents running toward the north in latitudes 
lying to the north of the ecliptic, which will deflect the needle 
toward the east. Strictly, the two sets of ecliptic currents, the 
one having an easterly and the other a westerly trend, will be 
developed, at various points on one side and tne other of the 
circle of intersection with the earth of a plane passing through 
the most advanced point and the geographical pole. The special 
currents developed on the circle perpendicular to this, will have 
the greatest intensity on the side opposite to the sun, as already 
shown. The effects of the diverse currents, originating in the 
impulsive action of the ether of space upon the preceding half 
of the earth, are conspicuouslv observable in the variations of 
the declination and horizontal force during the last half of the 
night and the earlier part of the day. As the day advances, the 
radial photospheric currents (see this Journal, vol. xix, p. 190) 
come into more effective action, and greatly modify the magnetic 
variations that would result from the currents just mentioned. 
They augment the diminution of the horizontal force in the fore- 
noon and deflect the needle farther to the west at midday.' They 
are also the principal cause of the increase of the horizontal 
force in the afternoon. The change of the hours of the morn- 
ing maxima and minima with the seasons, is mainly a conse- 
quence of the changes experienced during the year, in the posi- 
tion of the circle of the earth, perpendicular to the radius of the 
earth's orbit at 6 A. M., with respect to a meridian passing through 
the most advanced point of the earth's surface, at that hour. 
The circle in question coincides with the meridian at the two 
equinoxes; is inclined 23^° to it, on the west side, at the summer 

' The special effects here alluded to, and la general the effects referred to in what 
foUowB, are thoee observed in our latitudes. 
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solstice ; and under the same angle on the east side at the winter 
solstice. In consequence of the change of position of this circle 
the radial currents tend to alter the critical hours above referred 
to. For the rest it should be observed that the phenomena 
all show that the temporary currents by which they are pro- 
duced, do not come into most effective action until a certain inter- 
val of time after the moment of most intense excitation ; because, . 
doubtless, of the residual currents that continue in action, with 
diminishing energy. 

The two sets of currents, that have been specified, afford a 
complete explanation of the observed periodical variations of 
the declination and directive force of the magnetic needle. In 
considering their separate action it is to be distinctly observed: 
(1) that the currents produced in the earth's crust by the impul- 
sive action of the ether of space are developed at each station, 
between the hours of midnight and noon — though the currents 
thus excited will be propagated on and produce a certain effect 
at other stations, before midnight and after noon; — (2) that the 
radial photospheric currents are chiefly effective between the 
hours of 6 A. M. and 6 P. M. — though their influence extends, 
especially during the summer, into the earlier and later hours of 
the night. In their effect upon the declination, the marked ten- 
dency of the first set of currents is to deflect the needle toward 
the east for a certain interval of time before and after 6 A. m., 
while the conspicuous tendencjy of the second is to deflect the 
needle toward the west for a certain interval about the middle of 
the day. Another effect of the latter set of currents is, when 
the sun is north of the equator, to augment the morning easterly 
deflection produced by the former currents. In their effect upon 
the horizontal force of the needle, the tendency of the radial 
photospheric currents is to diminish its intensity between mid- 
night and noon, and increase it between noon and midnight; 
but these effects are especially produced during the forenoon 
and afternoon. On the other hand, the other set of currents 
tend especially to augment the horizontal force, during the latter 
half of the night, and to diminish it during the forenoon. The 
morning increase of the horizontal force is more conspicuous dur- 
ing the winter than during the summer months, for the reason 
that the diminishing action of the radial currents in the morning 
hours, is greater in summer than in winter. 

In studying the Anniuil Variations^ we must take note of any 
changes that may occur during the year in the intensity of the 
two sets of currents by which all the phenomena are conceived 
to be produced. In fact both sets of currents have varying 
effective intensities. In these latitudes the radial currents are 
most effective toward the summer, and least effective toward the 
winter solstice ; — as a natural result of the varying positions of 
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the point of the earth's photosphere directly underneath the 
sun.* The other set of currents, have a maximum of effective 
action at the autumnal equinox, and, considered individually, a 
minimum at the vernal equinox.* For at the autumnal equinox 
the most advanced point of the earth's surface, upon which the 
impulses of the ether fall normally, will lie 23^° to the north of 
the equator ; and at the vernal equinox it will lie 28|-° to the 
south of it. Owing to the annual change in the intensity of the 
radial currents, the diurnal variations, both of the horizontal 
force and declination of the needle, that occur during the fore- 
noon and afternoon, are greater in the summer than in the win- 
ter. The maximum variations occur after the summer solstice, 
and the minimum after the winter solstice. By reason of the 
annual change in the effective action of the other set of currents, 
the morning variations of the horizontal force and declination 
(i. e. for a certain interval before and after 6 A. M.) are greater at 
the autumnal than at the vernal equinox. The more effective 
action of these currents at the autumnal than at the vernal equi- 
nox is conspicuously seen in theliigher maximum of the hori- 
zontal force at 5 a. m. to 6 a. m., and the lower minimum about 
10 a. m. (See Prof Bache's Discussion of the Magnetic Obser- 
vations made at Philadelphia, in 1840 to 1845, p. 45.) 

We would here call attention to a special fact, from which it 
results that the currents developed by the ether, both on the 
side of the earth toward the sun, and on the opposite side, are 
especially effective about the equinoxes. It is that, for a consid- 
erable period before and after these epochs, such currents, excited 
at any one place, have very nearly the same direction, and so 
cooperate more effectually. (See additional remark on page 72). 
Among the annual variations of declination may be specified an 
easterly movement of the nefdle at the hour of 6 a. m. from the 
winter to the summer solstice. The author has already shown in 
his previous paper (this Journal, vol. ix, p. 196) that such an effect 
should result from the action of the radial currents. Another 
annual variation that has been detected is an augmentation of 
the mean monthly intensity of the horizontal force, from winter 

* The precbe epoch when the radial currents are most eflFective should vary 
with the latitude of the station. It is plain that near the tropic of Cancer it 
should be some weeks before or after the summer solstice; for at thu summer 
solstice at the hour of noon, the currents, or waves, that reach the station from the 
different points of the photosphere that receive the sun*s rays, should exactly neu- 
tralize each other. The epoch, or epochs, in question, it is obvious should approach 
the summer solstice as we recede from the Torrid Zond. The observations made at 
Philadelphia on the horizontal force, indicate that the radial currents are most 
effective in determining the diurnal variation of the horizontal force about a month 
and a half before and after the summer solstice. 

* Just as with the radial currents, the epoch of maximum effect, must vary with 
the latitude, and in the lower latitudes should occur before and after the autumnal 
equinox. 
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to summer. (Prof. Bache's Discussion, &c., p. 59). To under- 
stand how this may result, it is to be observed, that, since the 
effective radial currents steadily increase in intensity from win- 
ter to summer, and since the action in the afternoon of each day 
is to augment the horizontal force, and in the forenoon to dimin- 
ish it, whatever effective residual current may remain, as the 
result of the entire action of the currents in question during a 
single day, must have the direction of the currents that aug- 
ment the force. By the continual accumulation of such residual 
currents, there must accordingly be a tendency to an increase in 
the intensity of the horizontal force from winter to summer. 

But the other system of radial currents should also cooperate 
with these in producing variations in the intensity of the horizon- 
tal force, from one month to another. Since the effective action 
of these increases, as we have seen, from the vernal to the 
autumnal equinox, and an action to augment the horizontal 
force, each day, is followed by one to diminish it, the tendency 
of the daily accumulation of residual currents should be to di- 
minish its mean daily value, 'from the vernal to the autumnal 
equinox. Such a tendency does in fact manifest itself. As the 
result of the observations at Philadelphia, already referred to, 
the mean monthly value of the horizontal force was 0*0018 of 
its absolute value less in September than in March.' 

In the former memoir it was maintained that the Irregular Dis' 
turbances of the magnetic needle might be satisfactorily explained 
if we admit the existence of occasional photospheric currents 
proceeding from various points over the preceding and following 
hemispheres of the earth, and that the ordinary region of max- 
imum excitation lies in the plane of the ecliptic, from 60° to 90° 
to the west of the point of the earth's surface that has the sun 
in the zenith ; and that the region diametrically opposite to this 
is a secondary region of special excitation. In special in- 
stances the point of maximum excitation may have other posi- 

* There are still other operative causes that tend to produce annual variations of 
horizontal force ; viz., all the changes that occur annually in the effective action of 
the ecliptic currents, whether developed in the crust of the earth or its photosphere. 
The general causes of change are : (1), a variation in the velocity of the earth in 
its orbit ; (2), a variation in the direction of the currents excited ; (8), a change in 
the extent of the portion of each parallel of latitude that is exposed to the imping- 
ing action of the ether, or auroral matter; (4), a change in the direction of the pro- 
gressive motion of the solar system^ as compared with the direction of the orbital mo- 
tion of the earth. The epochs of maximum and minimum, dependent upon the first 
cause, should faU near the solstices ; and those dependent upon the third and fourth 
causes should fall near the Equinoxes. The effects of the second cause wiU vary 
with the locality. The currents due to the general motion of the solar system are 
most intense just before the vernal equinox f and least intense just before the autttmnal 
equinox. 

The conjoint action of the two systems of currents, that have been under considera- 
tion, in determining the annual variations, might be strikingly exemplified by con- 
sidering those which occur at the intertropical station of St. Helena. 
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tions Dearer the meridian in which the sun lies. An adeqnate 
cause for such occasional currents may be found if we conceive 
that they result from the penetration from time to time into the 
earth's photosphere of bodies of auroral or vaporous matter, ex- 
pelled from the sun, and arriving with absolute velocities, ordi- 
narily less than that of the earth in its orbit. The photospheric 
currents, may be conceived to result either directly from the 
impact of the auroral matter, or indirectly from electric dis- 
charges at special localities within the photosphere, consequent 
npon the reception and distribution of such bodies of matter. 

This conception of the origin of the irregular disturbances 
links them theoretically, as they are in fact, on one side with 
the physical changes observed in the photosphere of the sun, 
and on the other with the auroral phenomena that occur in the 
photosphere of the earth. It contemplates the coruscations of 
the aurora and' the sympathetic tremblings of the magnetic 
needle, as but one phase of the "magnetic storm" of subtile vapor 
that descends upon the earth from the regions of space. 

One of the most conspicuous facts relative to the disturbances 
under consideration is that the disturbances of the horizontal 
force that diminish its intensity prevail at all hours over those 
which augment it. This fact may be attributed, from our present 
stand-point, to the circumstance that the descending masses of 
auroral matter, in receiving the velocity of rotation of the pho- 
tosphere of the earth, must generate electric currents, or pro- 
gressive waves, directed toward the west, ffhere is still another 
effect that theoretically should result from the arrival of these 
cosmical masses. The electrical excitation that should thereby 
be produced in the photosphere will act indirectly, in a greater 
or less degree, upon the earth's surface, and develop currents 
ranning over it in every direction from the locality immediately 
underneath the region of excitation in the upper atmosphere. 
The increase in the morning maximum of horizontal force, in the 
years of greatest disturbance, gives indication of the existence of 
this effect. The tendency of such currents will be almost identi- 
cally the same with the currents we have supposed to be directly 
developed in the earth's crust by the impact of the ether of space. 
The electrical action upon the crust of the earth here consid- 
ered may be in a great degree direct rather than inductive. 
That is, the penetration of the subtile cosmical matter into the 
earth's photosphere may occasion streams of electricity in the 
direction of the impact, that may penetrate the atmosphere and 
take effect upon the earth's surface. The physical cause here 
supposed to be in operation should cooperate with the others 
that have been noticed in determining regular variations of the 
declination and directive force, that would be observable in the 
mean daily variations, for a month, or a year, even after these 
have been freed from the greater disturbances. 
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It is conceivable that the effects which have been ascribed to 
the radial photospheric currents might be produced by an anal- 
ogous system of currents within the earth's crust, directed 
toward the region directly underneath the sun. But no plausi- 
ble cause can be assigned for the existence of such currents ; 
since if the sun be supposed to produce tides in the vast sea of 
electric ether that pervades the earth's crust, and thus originate 
the currents supposed, the consequent effects upon the declina- 
tion and horizontal force should be of the same character, if 
not of equal amount, at midnight and at noon. Besides the 
moon, by this sort of action, should produce greater effects than 
the sun. The moon, as a matter of fact, does exercise a disturb- 
ing action upon the magnetic needle, but the perturbations pro- 
duced by it have only been detected by the closest scrutiny. 

We may here take occasion to remark that the lunar diurnal 
variations of the declination, and of the horizontal force, are, ia 
their nature, such, as should result from a tidal action of the 
moon upon the terrestrial sea of electric ether. Thus there 
should be, theoretically, a maximum of west declination at the 
upper culmination, or thereabout, and another maximum at the 
lower culmination. There should also be a maximum of hor- 
izontal force a few hours after each culmination, and a minimum 
a few hours before each culmination. For, the rise and fall of the 
electrical tide should be attended with currents, or rather waves 
of translation, setting from all directions toward the point under- 
neath the moon, or m point somewhat in advance of this; and 
also toward the diametrically opposite point. 

Secular Variations, — The secular changes experienced by the 
declination and directive force of the needle appear to be the 
natural consequence of the continual operation of the physical pro- 
cess by which the earth was originally magnetized. It will be recol- 
lected that this consists principally in the development of 
ecliptic currents on the side of the earth farthest from the sun, 
which have a greater intensity than the oppositely directed cur- 
rents developed on the side toward the sun ; also that these pre- 
ponderating currents which originated at any station, at the sol- 
stices, run from E. to W., while those developed at the vernal 
equinox proceed from S. of E. to N. of W., and those developed 
at the autumnal equinox from N. of E. to S. of W. It is also to 
be observed that, in the Nbrtliern Hemisphere, the currents which 
originate at the autumnal equinox exceed in intensity, or quantity, 
those which originate at the vernal equinox; for the reason that a 
greater portion of each northern parallel of latitude is exposed to 
the impulsive action of the ether. Now conceive all the cur- 
rents in question that originate during the year, at any station, 
to be decomposed into two, one running from E. to W., and the 
other from S. to N. or from N. to S. It will be seen that ihe 
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nnaal resaltant of the one set of components will constitute a 
current from E. to W., which will be equal to the sum of the in- 
dividual components ; while that of the other set will be equal 
to the excess of the currents that run from N. to S. over those 
that run from S. to N. These general facts being borne in mind 
it may be seen that the secular variations of the declination 
result from the combined operation of two causes, viz : 

(1.) The prevailing annual action of the resultant E. and W. 
current, or of the resultant N. and S. current, according to the 
declination of the needle ; except when the declination is easterly, 
when the two currents will cooperate. 

(2.) The varying action of the impulses proceeding from the 
resultants of the new currents and those previously existing, 
shifting and changing in intensity from year to year, which run 
through all the places that lie on the east and west sides of the 
magnetic meridian of the station. 

Let us conceive the diverse directions of the needle on diflfer- 
cat meridians to be represented by a sinuous curve, alternately 
concave and convex toward the north, to which the needle is 
perpendicular; a certain point of the concave portion being on 
the meridian of Philadelphia, and a point of the convex portion 
on the meridian of London. Now confining our attention to the 
first operative cause, on the concave part where the declination 
(E. or W.) is small it is plain that the N. and S. current should 
prevail, and therefore the needle have an annual westerly move- 
ment. But at a point of the ascending curve where the decli- 
nation (W.) is large, the other current should prevail, and the 
needle turn toward the east. Both of these cases are represented 
by the present secular variations at Philadelphia and London. 
On the higher part of the curve, where the declination (E. or 
W.) is small, the N. and S. current should prevail again, and 
the needle be deflected toward the west. The neutral, or transi- 
tion points in the curve, should fall at about equal distances on 
opposite sides of the point of maximum declination (W.). 

If we follow the curve ascending toward the west, from the 
line of no declination on this continent, both sets of currents will 
cooperate, and the needle should turn toward the west, as it 
now does throughout the United States. It appears then, that 
throughout Western Europe and the United States the actual 
progressive movements of the needle are precisely those which 
should result from the operation of the first cause above men- 
tioned ; that is, from the direct action of the new currents devel- 
oped at the station of the needle. 

To understand how an alternation of movement may occur at 
a given station, we must consider the probable and possible 
effects of the other general cause. Under the operation of the 
first cause the present westerly movement, at Philadelphia, 

Am. Jour. Sci. — Second Series, Vol. XLT, No. 121.— Jan., 1866. 

JO 



74 W. A, Norton on Molecular Physics, 

should continue until Philadelphia has magnetically the position 
of the more westerly of the two neutral points above mentioned. 
But the needle will not in fact remain stationary when this po- 
sition has been reached ; this could not be the case unless the 
effects of the varying resultants of the new and old currents 
should exactly counterbalance each other. In reality, those on 
the east side should preponderate over those on the west side 
because they will be more displaced, and the currents of impul- 
ses proceeding from the same number of points will correspond 
more nearly in direction on the east than on the west side. The 
tendency of the second general cause should then be, to give the 
needle at Philadelphia a motion toward the east, in the magnetic 
position in which it would otherwise remain stationary. 

If we now revert to London, as a type-station for Western 
Europe, the present easterly movement of the needle should 
continue until the magnetic position of the more easterly of the 
two neutral points, so called, is reached. But at this position the 
resultant currents at places lying to the west, should, in the 
existing' condition of the currents of the eastern continent, pre- 
ponderate over those lying to the east, and the easterly move- 
ment should therefore continue. The continued operation of 
the second general cause may thus keep up an easterly move- 
ment until the needle attains to .a certain easterly declination. 
But the direct tendency to a westerly movement that increases 
as the easterly declination becomes greater, must ultimately pre- 
vail, and the needle begin to turn toward the west. 

It is obvious that the general result is the same as if the 
whole system of currents were gradually transferred to the west; 
or the representative sinuous curve had such a motion,— its 
folds at the same time changing more or less. Or rather, to 
obtain a comprehensive view of the entire process, we should 
conceive of a system of such representative curves, traversing 
the earth's surface, at various distances from the equator, and 
suppose the whole system to be carried bodily toward the west. 

To explain completely the secular variations, especially of the 
horizontal force, we must take into account another cause in op- 
eration, not yet mentioned. It is that the resultant currents, at 
any station, may either be increasing or decreasing in intensity 
from year to year ; for the reason that the annual diminution of 
intensity of currents already existing may be over-compensa- 
ted by the new currents, or the reverse.* During the period of 
over-compensation, or of increasing intensity, the period of the 
secular change of declination should increase, and decrease in the 

* A tendency to a diminution of the horizontal force may arise from two 
causes, viz : a gradual decline of existing currents, and an increase in the ecliptie 
pxhotospheric currents developed by the impact of the auroral matter received from 
the aun. 
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succeeding period. Since it appears from Mr. Schott's discus- 
sion of the secular variations (see Eeport of Coast Survey for 
1865, p. 337), that the secular period is shortening on the west- 
em coast of the Atlantic, we have to infer that we are at present 
in that magnetic phase in which the reinforcement of intensity, 
from the new currents, is less than the annual diminution. In 
this circumstance we have the probable explanation of the an- 
nual diminution of the horizontal force in the U nited States and 
Canada. An increase of the photospheric currents may cooperate. 
Another general principle should be had distinctly in mind, 
in this connection ; it is that the action of the auroral matter re- 
ceived from the sun, upon the photosphere of the earth, develops 
there a system of currents, the tendency of which should be the 
reverse of that of the corresponding system continually developed 
in the crust of the earth, by the ether of space. The relative 
direction in which the solar matter approaches the earth, is also 
approximately the same as th^t of the impulsive action of the 
ether ; only tuat in proportion as the velocity of recess from the 
^ san, is greater, the direction of approach is displaced toward the 
sun. As already intimated, the impinging solar matter, also de- 
yelops radial currents, by direct action propagated to the crust 
of the earth. This effect we have recognized in the partial 
i dependence of the morning variation of the declination, and of 
the horizontal force, upon the eleven-year period of the sun's 
spots. It is also strikingly manifest in determining the principal 
deflections of the needle during an Aurora Borealis ; at the same 
time that the ecliptic and equatorial currents, from E. to W., de- 
veloped in the photosphere, have the effect to diminish the hori- 
zontal force. This supposed action of the so^ar matter upon the 
' crust of the earth may arise either from the direct propagation 
of the impulses, as already intimared ; or more probably from 
an increase in the density of the ether, resulting from the accel- 
eration of the fall of the matter in question, produced by the 
earth's attraction. 

The secular variations should also be dependent, in some de- 
gree, upon the electric currents due to the solar matter. In fact 
there is abundant evidence of such dependence. The annual 
rates of variation of all the magnetic elements, vary during the 
eleven-year period as they should do upon this supposition. 
Thus the tendency to a westerlymleflection of the needle, and to 
a diminution of the horizontal and vertical forces, is least in the 
year of minimum spots and magnetic disturbances. It is inter- 
esting to observe, in the Philadelphia Observations, how mani- 
festly this minimum tendency existed in the case of each of the 
three elements, in the years 1842, and 1843. Another evidence 
of the dependence in question is afforded by the fact that the an- 
nual rate of the secular variation of declination, in this country, 
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reached its maximum about the year 1855 ; and that this is near 
the maximum epoch of the secular period of the sun's spots. 
In Europe the tendency of the same general cause is to make the 
secular rate the least at the same epoch. In this way, probably, 
it has happened that the increasing secular rate of the easterly 
movement there has become nearly constant/ 

Observation has furnished the means of testing the explana- 
tion we have given of the progressive change of declination. 
Dr. Loyd, in his discussion of the Dublin Observations (between 
1840 and 1848), has established that the needle at Dublin has, 
from the vernal equinox until after the summer solstice, a mo- 
tion in a direction opposite to the annual progression, and a 
motion in the other direction from the autumnal to the vernal 
equinox. The discussions of the observations at Philadelphia, 
and Toronto, have revealed a similar law at those stations, though 
the direction of the annual progression is reversed. Now, at 
Dublin the new currents developed at all seasons tend to give " 

^ From our present stand^point we may obtain a distinct view of the origin of the i 
diverse luminous phenomena of the Aurora Borealis, as well as of the attendaDt j 
magnetic plienomena. We may perceive that the Aurora is a combined magneto- ^ 
electric and electro-magnetic phenomenon : — that the auroral light results from 
electric discharges along the lines of magnetic polarization that traverse the masses 
of solar matter, while passing over from the preceding to the following side of the 
earth's photosphere : that the discharges are in a great degree due to the demag- J 
netizing action of the electric currents developed by the solar matter impinging upoD j 
the preceding side of the photosphere ; but in part also to a direct disturbance of ] 
the electric equilibrium, along the lines of polarization, by these currents, or by the j 
free electricity in the photosphere. We here allude, especially, to the more con* j 
spicuous auroras. It is conceivable that should there be an intermission in the recep* I 
tion of auroral matter from the sun, or the supply feeble, the currents continually ^ 
excited in the earth's crust by the ether of space, may by augmenting the intensity ; 
of the earth's magnetism, originate currents in the photosphere, directed upward b- j 
fltead of downward. Such effects should be especially ooservable in the regions of 
greatest directive force. It is to be observed that the tendency of the demagnetix- 
ing action accompanying the more conspicuous auroras, with the attendant electric 
currents, is to disperse the auroral matter, and in this way to occasion its expulsion 
to an indefinite distance, under the operation of the repulsive force of the earth ex- 
erted upon single molecules, or minutely divided masses (see this Journal, yoI. 
xxxviii, p. 70. The decrease of the earth's magnetizing action cooperates in this. 

There are several important probable inferences that may be drawn from the pre- 
ceding discussion, which it may be advisable to state here, very briefly. 

1. The sun must have become magnetized after the same manner as the earth, by 
reason of its rotation, and of its motion of rotation combined with its progressive 
motion through space. As in the case of the earth, there must be a continual de- 
velopment of new currents, tending to exalt its magnetic state. These new currents 
by tnis mode of action should condense Ifce auroral matter of the photosphere, along 
the lines of polarization, and so develop both light and heat. The spots on the sun 
are probably due to an inverse effect (that is, demagnetizing and dispersing), pro- 
duced by the electric currents directly developed in the photosphere, by the descent 
into it of cosmical matter, as the sun moves forward in space. According to this 
the faculaB and accompanying dark spots, have a similar origin to terrestrial auroras. 
Upon this theory the dark spots should be wanting at the magnetic equator, and at 
the poles. They should also be mostly confined to low latitudes (heliographical). 

It is probable that a large fraction of the heat by which the temperature of the 
body of the sun is maintained is the result of the continual recurrence of the pro- 
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the needle an easterly deflection; except near tbe autumnal 
equinox when their effect upon the declination will be slight. 
For the currents will run from S. of the magnetic E. to N. of 
the magnetic W., except at the autumnal equinox when they 
will be nearly perpendicular to the needle. In the annual in- 
equality, therefore, the needle should be in its most easterly po- 
sition at the vernal equinox, when the currents will be most ob- 
lique to the needle, and at its most westerly position toward the 
autumnal equinox. At Philadelphia and Toronto the secular 
change is due to the excess of the N. to S. currents, from the 
summer to the winter solstice, over the S. to N. currents from 
the winter to the summer solstice. Under the influence of these 
currents the needle should be in its most westerly position near 
the winter solstice, or near the close of the period during which 
the K to S. currents are developed ; and at its most easterly po- 
sition near the summer solstice. The observations at these sta- 
tions give results in entire accordance with these theoretical con- 
clusions. But for the influence of the currents at other localities 
the amount of the inequality should be equal to the annual 
secular change. This was the case at Toronto (each 2', in the 

eesBof magnetization by the impinging action of the ether of space (p. 66). Tho 
penetration of cosmical matter into the photosphere is another source of heat. 

2. Similar inferences may be drawn with respect to the magnetic and thermal 
condition of the planets ; and an approximate estimate may be made of the com- 
parative condition of the different bodies of the solar system. 

3. The continual development of heat in the entire mass of the earth, by the ac- 
tion of the ether, is probably the origin of those subterranean Titanic forces, which 
ba?6 so repeatedly, m past geological ages, fractured and upheaved certain portions 
of the earth's crust ; and whose effects are now observable in earthquakes and vol- 
canic eruptions. Upon this idea there should probably be certain lines of upheaval 
corresponding to the magnetic currents, in some of their shifting and comparatively 
itationary positions. 

4. The rotating and revolving nucleus of a comet should become magnetized and 
heated in the same manner as the earth, and the sun, both in its mass and photo- 
sphere. In this fact we have the apparent origin of the formation and detachment 
of successive nebulous envelops, and of the emission of luminous jets from the nu- 
deus ; — the process of detachment and indefinite expulsion bemg the same as 
already alluded to, as in operation in the photosphere of the earth (p. 76). The 
tame process attends the formation of the solar spots, and originates streams of neb- 
ulous matter, seen in the zodiacal light. The residual cometary phenomena, which re- 
main unaccounted for by Gibers and Bessel's theory, as applied and amplified by the 
author (see this Journal, vols, xxvii, xxix, and xxxii, [2]) may be understood, in their 
minute details, in the light of the present conception. 

6. It may be added, in confirmation of the theory of the continual descent of au- 
roral matter, derived from the sun, into the earth's photosphere, that the diurnal 
variations of the electric tension near the earth's surface, are in accordance with the 
idea that free atmospheric electricity, for which no adequate terrestrial cause has 
yet been ascertained, is derived from the auroral matter thus received. Also, the 
diurnal variations of the barometer are other observed effects that should result, on 
mechanical principles, from the same general cause. 

Again, the diminution in the hourly fall of the temperature, during the latter 
part of the night, for which no sufficient meteorological cause can be found, would 
seem to afford direct evidence of the heating effect that has been attributed to the 
resisting impulses received from the ether of space. 
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years from 1845 to 1851). At Philadelphia the annual progres- 
sion, in 1848, was (4''4) ; more than double the annual inequality 
(2'). This must be attributed to the preponderating action of 
the currents traversing those localities at which the needle was 
turning toward the west. 

Unequal Magnetic Intensities of the two Hemispheres, — This has 
its origin in the unequal absolute velocities of the earthy near ike 
equinoxes^ resulting from the progressive motion of the solar system, 
A calculation from the most reliable data gives for the ratio of 
the maximum velocity (March 4,) to the minimum velocity 
(Sept. 6), 1*29. Now the ver. equi. currents determine the 
magnetic intensity of the southern hemisphere, in high latitudes, 
and the aut. equi. currents that of the northern hemisphere; 
and the ratio of intensities at the poles (dip 90°) should be 
nearly equal to that of the max. and min. velocities (1*29). Ac- 
cording to Gauss's charts, its actual value is 1'32.* 

[To be ooDcluded.] 



Art. XII. — The Distribution and Migrations of North American 
Birds ; by Spencer F. Baird, Asst. Sec. Smithsonian Insti- 
tution. (Abstract of a memoir presented to the National Acad- 
emy of Sciences, Jan., 1865.) 

It is well known to all students of Natural History, that the 
zoology of America or the new world is very different from that 
of the old world, and that with these two grand divisions, there 
are in each various subdivisions of greater or less importance. 
To Dr. Sclater * is perhaps due the merit of having been the first 
clearly to define the "Regions" into which the animal life of the 
terrestial globe, the birds especially, may be divided, and to 
point out approximately their relative magnitude and bounda- 
ries as well as their comparative richness in species of birds. 
Some of his details have been corrected and improved by Mr. 
Wallace,' but the conclusions of Dr. Sclater are in the main those 
which have received the support of most naturalists of the 
present day, and his details will ever mark an era in the science 
of zoological geography. 

Dr. Sclater, in the article above alluded to, presents the follow- 

" It should have been stated in the text (p. 67) that the rotation of the earth 
Tirtually shifts the point of normal impact of the ether to the east of the 6 a.x. 
meridian ; and so delajs the morning critical hours. 

We propose to discuss, very briefly, in the next No. of this Journal the remiUQ- 
ing topic of our memoir, — Chemical Action. 

' Journal of proceedingi of the Linn»an Society : Zoology, ii, 1868, ISO. (Read 
June 16, 1867.) '' IbiB, 1869. 
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ing scheme of the arrangement of " regions" as best illustrating 
their relationship. 



Paljeooban or Old World Crsation. 

I. 



Palsearctic or 

North Old World 

Region. 



Nkoosan or New World 
Creation. 

V. 



Nearctic or 

North American 

Region. 



II. 



III. 



IV. 



Western 

Paleeotropical 

or Ethiopian 

Region. 



Middle 

Palseotropical 

or Indian 

Region. 



Eastern 
Palffiotropical 
or Australian 

Region. 



VI. 



Neotropical or 

South American 

Region. 



The boundaries of these regions, as defined by Dr. Sclater 
vith Mr. Wallace's corrections embrace the following countries* 

I. Pakearctic Region, — All Europe and Africa north of the 
Sahara, and all continental Asia north of about the parallel 
of 30° N. lat. including the whole mountainous country and 
plateaus of Central Asia, as well as Japan and the Kuriles, The 
Aleutians, assigned by Dr. Sclater to this region, appear to belong 
more to North America. 

II. Ethiopian Region. — This embraces all of Africa south of 
the Sahara, and on the eastern side all south of about 30° N. 
lat, as well as most of Arabia, except the portion along the 
Indian ocean and the Persian gulf. It includes also Madagascar, 
and the adjacent islands as Mauritius, Bourbon, etc. The Sahara 
Mr. Wallace considers as belonging to neither the Palsearctic nor 
the African region, but to occupy the position of a sea, and to be 
essentially destitute of land species. 

m. The Indian Region, — This includes the low lands of 
continental Asia, about south of 30° N. lat. and the portion of 
Arabia excluded from the Ethiopian region, as well as Ceylon, 
Sumatra, Java, Borneo, and the Philippines. It is the country 
washed by the Arabian Sea, the Persian Gulf and the China 
Seas, and its southeastern limit passes between the islands of 
Bali and Lombok, between Borneo and Celebes, and between the 
Philippines and the Moluccas. 

rV. The Axistralian Region, — This includes Australia, New 
Guinea, Tasmania, New Zealand and Polynesia, also Lombok, 
Celebes, the Moluccas, and the Sandwich Islands. Mr. Wal- 
lace calls attention to fhe fact of the very great dissimilarity 
between the faunae of Bali and Lombok, and of Borneo and 
Celebes, although geographically very near each other, while 
islands of the Indian region, as well as of the Australian, are 
respectively very closely allied, although much more remote 
from each other than those just contrasted. The explanation of 
this difference he finds in the comparatively slight depth of 
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water between islands of the same region, while the channel 
separating those of the different regions.is almost unfathomable. 
By an elevation of 50 fathoms, all these islands of one region 
would almost become joined to the main land of their respec- 
tive regions, while the channel separating the latter would still 
constitute a physical barrier. Hence he infers that subsequent 
to the original peopling of the Indian and Australian regions, a 
subsidence into the sea and the consequent production of islands, 
while it ultimately modified the minor characters of the faunae, 
left the broad outlines unchanged. 

V. North American Region, — Dr. Sclater divides this from 
the South American somewhere in Mexico, the line reaching 
farther north on the coast, and more to the south in the central 
mountainous portion. Wallace draws the line about the parallel 
of 22°, or near the Tropic of Cancer. To the north it includes 
Greenland. 

VI. tSouth American Region. — This embraces, according to 
Sclater and Wallace, the rest of continental America, the West 
Indies, the Galapagos, the Falklands, etc., while Wallace even 
includes (very erroneously, however,) the Sandwich Islands. 

Of the regions thus sketched out, I propose to confine myself 
to the two last mentioned, or those of the new world, and more 
especially the portion included in the United States and north 
of it, ana to point out the minor subdivisions and peculiarities 
of the ornithological faunae of the same. Before proceeding 
however to this subject, I may premise that I cannot quite agree 
with Dr. Sclater in referring the West Indies to the South 
American Eegion, but prefer to consider it as having indepen- 
dent rank as : 

VII. West Indian Region. — ^In winter a large proportion of 
the inhabitants of the islands are visitors from North America, 
but the summer fauna is very distinct. The islands nearest to 
North and South America nave of course an impress of the 
characteristics of these continental areas respectively, but as a 
general law it may be stated that of the species of land birds 
peculiar to the West Indies, exclusive of the diurnal Eap tores and 
Columbidse, a large proportion belong to genera found equally 
in North and South America, as Vireo^ Turdus^ Mimus^ Poliop- 
tila, Dendroica, Tgrannus, Myiarchjis^ Contopus^ Myiadestes, Progne^ 
Petrochelidon^ Icterus^ Sturnella, Colaptes^ etc. : an almost equal 
proportion belong to genera peculiar to the West Indies, and 
characterizing several islands, as Oymnoglaux^ Mimocichla^ Spin- 
dalisj Phonipara^ Tachornis, Loxigilla, Saurothera, Blacicus^ To- 
dus* etc. or else more or less peculiar to one island respectively 
as Teretristis, Melopyrrha, etc., to Cuba, Siphonorhis, Polytmus^ 
Ohssiptila^ Hyetornis^ Laletes, etc., to Jamaica, Dulus^ etc., to 

' Todti% Mexicanua of Lesson is a Porto-Rican species. 
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Hayti. Where the species belong to continental genera not 
represented in North America, they are more generally of Mexi- 
can and Central American forms and rarely of strictly South 
American. 

The following table of resident land birds of Cuba and Ja- 
maica, exclusive of diurnal Eaptores and Columbidae, although 
approximately complete only, may serve to illustrate more fully 
the preceding remarks. 

Cuba. Jamaica. 

South American genera, - - - - - . . 1* 

Central American and Mexican, - - - . . 1* 

South and Central American, - - • - 2 3 

North and Central American, - . - 5 2 

North, Central and South American, - - - 16 10 

West Indian, 8 6 

Peculiar to the Island, .'{ 6 

Total, 34 29 

The species of truly West Indian birds are remarkable for 
tbeir local distribution, comparatively few being found on more 
than one of the larger islands, and, what is still more remarkable 
when the contrary is the case, an intervening island may be des- 
titute of the species. Thus Cuba lacks several species common 
to the Bahamas and to Jamaica. 

Professor Agassiz (Types of Mankind, 1854), has urged very 
strongly the recognition of an Arctic and an Antarctic region 
or "realm," a point in favor of which there is much to be said, 
but which cannot be discussed in the present article. He also 
anticipates Dr. Sclater in regard to some of his views, but the 
&cts at command at the time did not allow him to define the 
boundary lines of the regions with the same precision. Still 
more recently Dr. Pelzeln (Eeise der Novara, 1865) insists like- 
wise upon an Antarctic region. 

Proceeding now to tho especial subject of the present article, 
the mapping out of North America with reference to the geo- 
graphicad distribution and migrations of North American birds, 
it may be premised that in the article above referred to by Pro- 
fessor Agassiz, in Nott & Gliddon's Types of Mankind, we find 
the first attempt to mark off the zoological provinces of the New 
World — and very successful considering the insufBcient data ac- 
cessible at the time. In 1859 " Dr. Leconte sketched out their 

* Nyctibius. * Phonipara. 

' Coleoptera of Kansas and New Mexico, Dec. 1859, Smithsonian Contributions, 
vol xi. 

I may also refer to incidental mention of the same law in a paper by myself on 
the birds of Cape St. Lucas, in the Proceedings of the Philad. Academy for Woy. 8th, 
1869, p. 299. 

Aal Joub. Sci.— Second Sbriks, Vol. XLI, No. 121.— Jan., 1866. 

n 
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boundaries, in North America, with more precision, having par- 
ticular reference to the distribution of Coleopterous insects. 

The subdivisions by Dr. Leconte of these provinces, as based 
on the study of their Coleoptera, do not agree strictly with those 
of the ornithological faunse, especially in the considerable num- 
ber of local areas which he has adopted. This difference is, 
however, easily intelligible when we bear in mind the much 
superior power of flight and innate tendency to migration of the 
bird as compared with the insect; the distribution of reptiles 
agreeing much better with his outline than that of birds. 

To present the general principles of distribution to which I 
have been led by an examination of the large collection of 
specimens in the museum of the Smithsonian Institution, I may 
say that as far as its ornithology, and to a considerable degree i 
its vertebrate zoology in general is concerned. North America \ 
appears to be divided into two great regions, an eastern and a -; 
western, which in the United States are of approximately equal : 
extent, but very unequal farther north. The eastern division 
extends from the Atlantic seaboard, westward across the AUe- 
ghanies (which affect the distribution of species but little) and 
over the valley of the Mississippi and its fertile prairies to about ' 
the 100th degree of longitude, or to the beginning of the sterile ^ 
plains. Its western border is not sharply defined, nor strictly \ 
in a meridian line, but somewhat oblique, and interdigitates \ 
with the western division by extending westward along the 
river bottoms, some species, as Galeoscoptes Carolinensis^ Vino 
olivaceus, &c. occurring as far west as Fort Benton, or even Fort 
Colville. 

The western division begins at the western border of the 
eastern, or along the sterile plains of the trans-Mississippi coun- 
try and extends across to the Pacific ocean. The character of the 
ornithological fauna of this division is much the same through 
and beyond the Rocky Mountains to the eastern slope of the 
Sierra Nevada and Cascade Mountains of California and Ore- 
gon, but changes somewhat on the western slope and thence to 
the Pacific, and although to a considerable extent uniform, yet 
exhibits some modifications which may warrant a separation 
into a western and middle division, making three in all, which 
we may call provinces, of very unequal extent, and exhibiting 
further modifications or subdivisions with latitude, as I shall 
proceed to explain, taking into consideration the whole con- 
tinent north of Mexico. 

As previously remarked, the eastern province or division 
extends from the Atlantic ocean to about the meridian of 100° 
west from Greenwich, or 28° west from Washington. The line 
of division on the Gulf of Mexico, starts near the eastern border 
of Texas, perhaps between the Brazos and the Sabine, and fol- 
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lowing up the direction of the former river to the approaches of 
the Great Desert nearly on the meridian mentioned, proceeds 
northward, forced sometimes more or less westward, especially 
along the Platte, sometimes eastward. It crosses the Platte be- 
tween Forts Kearney and Laramie and intersects the Missouri 
between Fort Eandall and Fort Pierre, perhaps near Fort Look- 
out, as it is between the first mentioned two points that in as- 
cending the river we find the change to take place in the orni- 
thology of the country. Soon after crossing the northern 
boundary of the United States and to the western side of Lake 
Winnipeg, the line rapidly inclines westward, especially beyond 
the Saskatchewan, and extends to the Kocky Mountains, includ- 
ing the valleys of Athabasca and Great Slave Lakes, and both 
sides of the Mackenzie River, north to the Arctic ocean, even 
crossing the Rocky Mountains to the Porcupine river and into 
Russian America at least to 145°, or beyond the forks of the 
Yukon, where Mr. Kennicott found many of the most character- 
istic summer land birds to be almost identical with those of 
Slave Lake, Lake Winnipeg, and Northern Canada. 

The western province occupies the western slope of the Cas- 
cade and Sierra Nevada ranges of mountains in the United 
States, although its extent southward along the peninsula of 
Lower California is not well determined. To the northwest it 
extends at least to the 140th meridian, beyond that probably 
replaced by a more Arctic fauna. We are not sufficiently fa- 
miliar with the birds occurring between the northern Rocky 
Mountains and the coast, to tell how far inland in Stickin 
Territory or even in northern British Columbia, the coast fauna 
extends, perhaps not farther than in California or Oregon, 
although it is possible that, owing to the absence of a continuous 
longitudinal range of great height, the western and middle 
regions may there be more thoroughly blended into one. 

The middle province, or that of the great plateau, occupies 
the space between the two just mentioned, probably not passing 
in its integrity, or as a peculiar province north of the valley of 
the Saskatchewan and is thus wedged in between the two. As 
already stated, it extends along the eastern slope of the Cascade 
and Sierra Nevada mountains, and apparently along the east side 
of Lower California to Cape St. Lucas, at least the birds of the 
Capo, as will hereafter be explained, belong much more em- 
phatically to it than to the Western province. A break in the 
mountains opposite San Diego explains the appearance at that 
point on the coast of a few species like Tyrannus vocifh-ans, Sia- 
lia arctica^ Polioptila Tmlanura^ &c., so characteristic of the middle 
province. The southern boundary of this province during the 
summer may be considered as occupying the valleys of the Rio 
Grande and Gila but along this line it is greatly mixed up with 
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the peculiar fauna of Northern Mexico, which as far as its sum* 
mer birds indicate, is almost entitled to be considered as a fourth 
main province. 

The eastern province to the north merges into the Arctic, aud 
southward exhibits a very important subdivision in the hot re- 
gion of the south Atlantic and Gulf States, which is bounded to 
the north by the isothermal of 80°, extending however up the coast 
to the Dismal Swamp of Virginia, or even to the James river. To 
the west it ranges along the isothermal of 83° or 85° following 
the line to the N.N.W. along the valleys of the Brazos, Eed 
river, the Washita and the Canadian. Most of the species be- 
longing to this subdivison reach along the valley of tne Missis- 
sippi to a point far north of their limit on* the Atlantic slope; 
the Swallow-tailed-Hawk, Parakeet, and other characteristic 
species, being well known visitors to Cairo, St. Louis, and even 
as far north as Wisconsin. This subdivision of the eastern 
province experiences a still further modification in the southern 
part of Florida in consequence of the proximity of the Bahamas 
and Cuba, which causes stragglers of the West India fauna to 
enter its limits, especially along the south eastern keys. Some 
of these are Certhiola Bahamensis^ Progne cryptoleuca ? Vireo bar- 
hatula, Quiscalus aglaeus {Q, barttus, Baird, B. N. A., 556), etc. 
The only really peculiar indigenous land bird in Florida is the 
Florida Jay {Ot/anocitta Floridana), seldom, if ever, found out of 
that State. As far as is known, there is no corresponding 
southern subdivision on the west coast in the western province, 
although California and Washington Territory have each some 
peculiar species. 

As in the eastern province, so in the middle, there is a sub- 
division along the southern border inhabited by species belong- 
ing more particularly to northern Mexico, and occupying the 
valleys of the Eio Grande and Gila, extending northward along 
the Eio Grande and Colorado far into the United States. It is 
the species of this subdivision, that, with those peculiar to Cape 
St. Lucas, characterize the summer fauna of the latter region. 
In winter, both there and along the Mexican boundary line, 
these species are mingled with others coming from the more 
northern portions of the middle province. 

In addition, however, to possessing certain species of the boun- 
dary line fauna, Cape St. Lucas has other peculiarities which 
entitle it to especial consideration.^ 

It forms a distinct subdivision of the boundary sub-province 
even more peculiar in its relations than Florida, where the char- 
acteristic species (excepting the Florida Jay) are stragglers of 
the West Indian type from the Bahamas, while as shown by the 

' See Baird, Pr. Acad. Nat. Sci., Nov. 8th, 1869. 
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indefatigable researches of Mr. Xantus,' there are at least twenty 
species found at Cape St. Lucas not known elsewhere. 

Very few of the birds of the coast of California, or of the 
western province, winter at Cape St. Lucas, the species being 
almost entirely those of the middle province. The new and pe- 
culiar species in all cases belong to genera of the middle pro- 
vince, especially of its boundary subdivision, and no genera are 
peculiar to it. Furthermore, in no instance do we find species 
of the Tierra Caliente of Mexico not belonging to the United 
States, nor of any Mexican genera that do not possess represent- 
atives in the United States. The difference between the species 
of birds of Cape St. Lucas and of Mazatlan is very great, although 
separated only by the breadth of the Gulf of California. 

From all these considerations we are legitimately entitled to 
claim Lower California, or at least its southern extremity, as 
belonging to temperate North America, even more positively 
than Florida itself. 

Peculiarities in regard to the size of Cape St. Lucas birds will 
hereafter be referred to. 

There is of course an Arctic province which melts gradually 
into those great provinces mentioned, and along the mountainous 
ranges extending far southward, in fact almost into Mexico, as 
shown by the occurrence in summer at Cantonment Burgwyn, 
near Lat. 37°, of Lagopus leucurus, Pinicola Canadensis, Curvi- 
rostra Americana, Hesperiphona vespertina, etc., while the two last 
mentioned species, with Carpodacas cassiiii, are even found in 
summer on the highlands about Orizaba, as shown by specimens 
transmitted to the Smithsonian Institution by Dr. Sartorius. 
Similar intrusions of species belonging to the North Mexican 
&una take place up the valleys of the Colorado and the Eio 
Grande, and of those of the eastern province westward along 
the Missouri and along the Canadian, etc., but they do not aflfect 
the general plan. Although characteristic of the eastern pro- 
vince, as already stated, the Cat-bird, {Galeoscopies Carolinensis), 
Bed-eyed Vireo ( V. olivaceus), and Wild-pigeon (Ectopistes mi- 
gratoria), are found along the northern boundary of the United 
States to the Cascade Mountains, while specimens of Dendroica 
coronata have even been taken at Fort Steilacoom on Puget 
Sound. On the other hand, Tardus noevius* has been shot on 
Long Island and in New Jersey, Eelmintliophaga celata in the 
Atlantic states, and Zonotrichia Oambelli, and Spizella pallida^ 

*• See Xantus, Pr. A. N. S., Nov. 1 859. 

" I am informed by Dr. Cabot that a third specimen has recently (Dec. 1864) 
been shot near Boston and presented to the Natural History Society. As it has 
been met with as far east as Fort Franklin, it may not improbably reach our east- 
ern coast in company with some of our eastern species bred in the Mackenxie 
River valley and returning southward to the Atlantic 
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are well known and constant visitors in the region of the Great 
Slave Lake. 

Several species of water birds that belong to the winter 
fauna of the Pacific coast resort to the Slave Lake region and 
north of it to breed, crossing the Eocky Mountains for the pur- 
pose. Among them may be mentioned Larus Califomicus and 
brachyrhynchus^ Colyrnbus Pacijicus^ Bernicla nigricans^ Anser 
Bossii, etc. This, however, may be in consequence of their mi- 
grations being along a meridian line, or north and south ; the 
meridian of the westernmost point of California and even of 
Vancouver's Island passing east of the mouth of the Mackenzie 
Eiver. 

In any investigation into the reasons why the eastern province 
is of so much greater extent than the others, and exhibits such 
a trend westward in British America as to reach and even cross 
the Eocky Mountains, we will be greatly aided by the examina- 
tion of Prof. Guyot's Wall Map of North America. On this 
map the country, not exceeding 800 feet in height, is colored 
green, and this portion is almost exactly coincident with the 
limits of the eastern province just defined : reaching west of the 
Mississippi, almost to the edge of the fertile plains (the true 
zoological boundary), passing up the Mississippi via St. Paul to 
the Winnipeg valley, involving the whole shores of Hudson's 
Bay, thence in a northwesterly direction, a little south of Slave 
Lake to the foot of the Eocky Mountains, and north to the Arc- 
tic ocean on both sides of the Mackenzie. Within this vast 
country are " islands " of more elevated land ; the whole Appa- 
lachian range, from New Brunswick to Central Georgia and 
Alabama; the height of land between Hudson's Bay and the 
St. Lawrence system of waters (nearly parallel with the latter), 
the plateau of Iowa and Northern Wisconsin, and that east of 
Slave Lake,^" etc, being more or less completely encircled by the 
lower level referred to. The highlands within this region have 
to a certain extent a peculiar fauna, characterized by the pres- 
ence of such species to a considerable degree even iu summer, 
as Junco hyemalis^ Perisoreus Canadensis^ Chrysomitris pinus^ 
Curvirosira Amei'icana (more rarely leucoptera), Pinicola Canaden- 
sis, etc., most of which are known to breed in the high moun- 
tain region of Georgia. These highlands do not, however, 
materially alter the summer distribution of our birds, especially 
in the interior, and there is no physical obstacle, not even that 

" This region, bounded west by Coppermine river, Slave, Athabasca, and Wol- 
kiston lakes, and south by Churchill river, is known as the Barren Grounds of 
Arctic America, and is a great granitic or azoic region, more or less barren of vege- 
tation, destitute of large trees, and having few inhabitants. It is, however, Uie 
especial home of the Musk Ox, the Barren Ground or Small Reindeer, the Barren 
Ground Bear, the Polar Hare, and other species. 
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of temperature, to interrupt or aflfect their passage by way of 
Rupert s land to the shores of the Arctic ocean." 

The southern division of the eastern province is also 
quite well outlined by Prof. Guyot^s limits of the cotton-pro- 
ducing region, although running much farther to the northwest 
in Arkansas and the Indian Territory than there indicated. 

The much greater tendency of the southern birds, or those 
belonging to the cotton region, to go northward in the Missis- 
sippi valley than along the Atlantic slope is explained not only 
by the ascent there of the isothermal lines, but by the absence 
of any such obstacle to their journey as is furnished by the Ap- 
palachian range. 

The great central plateau region of Prof. Guyot's map corres- 
ponds quite closely with the middle ornithological province, 
reaching north to the Saskatchewan and west to the Pacific slope. 
The close relationship of the western province to the middle is 
illustrated by the fact that the region of country exceeding 800 
feet in height, extends quite to the Pacific in most places, leav- 
ing only a few narrow borders and perhaps the valley of the San 
Joaquin and the Tulare lakes below that level. 

It is a fact not without its significance that the depressed low- 
land area of eastern America is characterized by the existence 
of certain genera of fishes and reptiles not found in its Appa- 
lachian *' island.'' Thus we have Amia^ Lepidosteus, Micropterus 
(Orystes\ and various other forms of fishes throughout the Missis- 
sippi valley as far north as the Great Lakes, while in the Atlantic 
slope they do not pass the James or Lower Potomac except as 
stragglers. The soft shelled turtles, and the great mass of the 

" The Appalachian Region towards the north and northeast passes into a well 
marked subdivision, called by Prof. Yerrill in his paper on the birds of Norway, 
Maine, the '* Canadian.** This he correctly characterizes by the presence of certain 
species during the breeding season, replacing certain near allies, in what, with Prof. 
Agassiz, we may term the Alleghanian subdivision. Some of the characteiistic 
and more or less parallel species of birds in these two subdivisions he considers to 
be the following : 

Alleghanian. Canadian. 

Dendroica discolor, Dendroica striata, 

Pipilo erythrophthalmus, Cbrysomitris pinus, 

Spizella socialis. Curvirostra leucoptera» 

Junco hyemalis, 
Perisoreus Canadensis, 
Picoides arcticus, 
Tetrao Canadensis. 

The Canadian sub-province includes especially the highlands between Hudson 
Bay and the St. Lawrence waters and across tnem into Northern Wisconsin, the 
higher portion of the Adirondack, Green, and White Mountains, Northern Maine, 
and, according to Prof. Yerrill, the coast region from Mt. Desert to the southeastern 
part of New Brunswick, including the islands in the Bay of Fundy. Even far to 
the south, the high mountain regions of the AUeghanies to Georgia have the 
same fauna, their most characteristic species of bird being the common blue snow- 
bird, Junco hyemali$. 
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JEmydidoe belong to the same low region also, as well as most of 
the American Perennibranchiate Amphibia, Menopoma (more 
rarely Menohranchus) alone penetrating into the Appalachian 
region, while Siredon belongs exclusively to the high central 
plateau, being found from the Missouri plains to the Cascade 
mountains of Oregon and south to the city of Mexico. 

The UnionidcB and Melamadce seem likewise to belong more 
especially to the depressed portion of eastern North America. 

I may also mention in this same connection that as might be 
expected, the entire eastern province is characterized by its 
abundance of Chelonians and Amphibians; the middle and 
western, by their Saurians. Among fishes the Etheostomoids, 
Esoces, Siluridae, the fresh-water Ganoids, {Amia, Lepidostei, etc.), 
the fresh- water Percoids, etc., are peculiar to the eastern province, 
while the great abundance of unusual forms of the UyprmickB 
is equally distinctive of the middle and western. As regards 
the fishes, however, the boundaries of the provinces are consid- 
erably changed, the eastern including all the waters emptying 
into the Missouri river and Gulf of Mexico, the middle embracing 
the region of the Great Basin and the drainage of the Colorado 
river, and the western, the waters discharging into the Pacific. 

The following tables present the species of birds most charac- 
teristic of each province — the selection having been mainly con- 
fined to what may be considered as representative species, or 
those which would formerly have been considered as identical. 
The isolated species of each province have not been included. 

Western, 
Boteo montanus. 

elegans. 
Athene cunicularia. 
Picus Harrisii. 

Gairdneri. 

Nuttalli. 
Sphjropicus nuchalls. 
Oolaptes Mexicanus. 
Trocoilus Alexandri. 
Chaetura Yauxii, 
Chordeiles popetue. 
Mjiarchus cinerascens. 
Contopus Richardsonii. 
Empiaooaz pusillus. 
difficilLs. 
Turdus nanus. 

ustulatus. 
Sialia Mexicana. 
Geothljpis Macgillivrayi. 
Icteria longicauda. 
Dendroica Audubonii. 
Oolljrio excubitoroides. 
Yireo Swainsoni. 
Mimas rar. caudatui. 
Harporhynchas redivivus. 



Middle, 


JSastern 


montannn. 


borealis. 


elegans. 


lineatus. 


hypogsea. 




Hamsii. 


villosus. 


Gairdneri. 


pubescens. 
borealis f 


scalaris. 


nuchalis. 


varius. 


Mexicanus. 


auratus. 




colubris. 


Vauxiil 


pelasgia. 


Henryi. 


popetue. 


cinerascens. 


crinitus. 


Richardsonii. 


Tirens. 


pusillus. 


Trailli ? 


difficilis ? 


flaviventris. 


nanus. 


Pallasii. 


ustulatus. 


fuscescens. 


arctica. 


sialis. 


Macgillivrayi 


Philadelphia. 


longicauda. 


viridis. 


Audubonii. 


coronata. 


excubitoroides. 


ludoyicianus. 


Swainsoni. 


gilvus. 


caudatus. 


polyglottus. 


crissalis. ftris. 





Harporhynchua longiros- 



rufus. 
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^ryothorus spilanis. 
rinoglodytes Parkmanni. 
$itta aculeata. 
Lophophanes inornatus." 
Panis occidentalis. 
Psaltriparus'minimus. 
Garpoaacus Californicus. 
ZoDotricbia GambeliL 
Junco Oregonus. 
Spicella Breweri." 
tfelospiza HeermannL 
Peucsea raficeps. 
Passerella Townsendii. 
Pipilo OregODOS. 

*• foscas. 
Ageiffius gubernator. *" 
Stnmella neglecta. 
Scolecophagus cyaDocepba- 
Cyanora Stelleri. [lus. 

C^anocitta Californica. 

Callipepla Californica. 

Tetrao Obecuras. 

'• Sabini. 
Ibis guaruaDa. 
Bemicla nigricaDs. 

leucopareia. 
Qnerquedula cyanoptera. 
Pelionetta TrowbridgiL 
Larus occidentalis. 

Sterna elegans. 
Una columba. 



Tliryotborus Berlandieri. 

leucogaster. 

Parkmanni. 

aculeata. 

atricristatus. 

septeutrionalis. 

plumbeus. 

Cassinl 

Oregbnu8. 

pallida. 

fallax. 

Cassinl. 

scbistacea." 

arcticus. 

meeoleucus. 

pboeniceus. 

neglecta. 

cyanocepbalus. 

maCrolopbus. 

Woodhousii. 

Meleagris Mexicana. 

Gambelii. 

Ortyz texensis. 

Richardsonii. 

Franklinii. 

umbelloides. 

gnaruana. 

Hutchinsil 
cyanoptera. 



Cbroicocepbalus franklini. 



ludovicianus. 

BewickiL 

aedon. 

carolinensis. 

bicolor. 

atricapillua. 

pnrpureus. 

leucophryi. 

byemalis. 

pusilla. 

naelodia. 

sestivalis. 

iliaca. 

ery tbropbtbttmus. 

pboeniceus. 

magna. 

ferrugineus. 

Floridana. 
gallopavo. 

yirginianus. 

canadensis, 
umbellus. 
ordii.'* 
brenta. 

discors. 

perspicillata. 

Smitbsonianus. 

atricilla. 

regia. 

grylle. 



To sum up in brief the conclusions reached in the preceding 
remarks, it may be stated that the ornithological provinces of 
North America consist of two great divisions of nearly equal 
size in the United States, meeting in the vicinity of the 100th 
meridian, the western half divisible again into two, more closely 
related to each other than to the eastern, though each has special 
characters. These three sections form three great provinces to 
be known as the western, middle, and eastern ; or those of the 
Pacific slope ; of the great basin, the Eocky mountains and the 
adjacent plains ; and of the fertile plains and region generally, 
east of the Missouri. A northern or sub-arctic fauna mixes with 
and melts into the three, extending far to the south (even into 
Mexico) along the Eocky mountains. The middle and eastern 
provinces have each a southern subdivision, the one bordering 
on Mexico, the other on the Gulf and the Atlantic, and each of 
these also exhibits a differentiation, the former having a special 



" Found also at Fort Tejon! 



" Found also in tbe middle province. 

" Extends also to the Rocky Mts. 

** Found all tbe way across to tbe Pacific. 
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subdivision again into Cape St. Lucas, and the latter into 
Florida. Northward the eastern province extends more and 
more westward reaching the Eocky mountains and even west- 
ward of them towards the Yukon. 

The southern boundary of the middle province of North 
America may be arbitrarily established as a straight line, drawn 
from the mouth of the Eio Grande to that of the Yaqui near 
Guaymas on the Gulf of California, thus throwing into North 
America the whole of Florida and Lower California. 

[To be continued.] 



Abt. Xin. — Mcperimenis on Mechanical Polarity;^ by Pliny 

Earle Chase. M.A., S.P.A.S. 

[Continued from vol. xl, p. 316.] 

C. Apparatus-Polaritt. 

Friction and the jarring of the apparatus, modified by the 
degree of velocity imparted to the ring, produce a polarity of 
their own which should be carefully estimated, and aue allow- 
ance made for its influence in all delicate and doubtful experi- 
ments. In order to determine the directivity of the normal vi- ; 
brations, independent of anv mere current influence, the needle 
was shielded by a glass, as m the ordinary surveyor's or marin- 
er's compass. j 

27. When the axis is in the meridian, the polarity appears to ^ 
be meridional. I 

28. With the axis in the equator, the polarity is also me- 
ridional. 

29. If the northern extremity of the axis is inclined to the 
west, the needle declines to the east. 

80. Giving the axis an easterly inclination, the needle declines 
to the west. The declination is, therefore, from the axis in all 
cases, and we may infer that the earth's rotation exerts a con- 
stant tendency to increase the normal declination of the needle. 

81. In all positions of the axis there appears to be a slight 
disposition in the needle to decline to the east, independent of 
the motion produced by the mere vibration of the apparatus. 
If this disposition is owmg to terrestial currents, it is probable 
that the declination would be westward in the southern hemi- 
sphere, in accordance vrith Ferrel's law, that, '*m whatever di- 
rection a body moves on the surface of the earthy ^lere is a force 
arising from the earth^s rotation which deflects it to the right in the 
northern hemisphere, but to the left in the southern" (Math. 
Monthly, i. 307.) 

' From the Proceedings of the American Philosophical Society, toLx, pp. 166-161. 
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32. If a candle-flame, or the smoke of an extinguislied taper, 
be brought near to the revolving ring, it will be repelled from 
the equator, attracted to the poles, and neither attracted nor re- 
pelled at a distance of about 30° from the equator. 

83. If a magnetic needle is substituted for the taper, it tends 
to parallelism with the axis at the equator, and dips toward the 
center as it approaches the poles, in accordance with its general 
disposition to range itself in the line of strongest vibration. 
(Exp. 3, Proc. A. P. S., ix, 859.) 

D. RKVOLViNa Discs attached to the Ring. 

a. Discs Axial. 

34. Whatever may be the position of the axis, there is a very- 
slight axial polarity. 

b. Discs Perpendicular to Axis. 

35. There is no current-polarity. 

c. Discs with 46° Ji!ast Declination. 

36. If the axis is in the meridian, the needle declines to the 
east 

37. If the axis is in the equator, when the top of the ring 
moves south the needle declines to the east, but when the ring 
moves north the declination is westerly. 

88. Kthe axis is inclined to the meridian, and the disc passes 
over the needle in the magnetic equator, the declination is 
easterly ; but if the disc is meridional, I am unable to discover 
any decided current-polarity. 

d. Discs with 45® West Declination, 

89. Placing the axis in the meridian, the needle declines to 
the west. 

40. When the axis is equatorial, the declination is westerly. 

41. When the axis is inclined to the meridian, and the disc is 
quatorial, the needle declines to the west; but if the disc is 
meridional, it produces no marked polarity. 

42. All of the experiments with revolving discs, as well as 
many of those with fixed discs, appear to be affected by changes 
in the earth-currents, especially when the motion of the ring 
is northerly. 

The foregoing results are in precise accordance with the theo- 
retical deductions contained in my papers on the " Numerical 
Relations of Gravity and Magnetism," on the "Influence of 
Gravity on Magnetic Declination," and on *' Gravity and Mag- 
netic Inclination" (Amer. Phil. Soc, Dec. 16, 1864, April 21 
and May 19, 1865, and this Journal [2], xxxix, 312 ; xl, 83, 
166), as well as with Dove's discovery that analogous at- 
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atmospheric states are more frequently found under the same 
meridian than under the same parallel, and with Mr. Ferrel's 
demonstrations of the tendency in fluids gyrating normally to 
move towards the pole, the parabolic route of the cyclones, the 
lateral pressure of moving bodies, and the disposition of the axis 
of rotating bodies to parallelism with the earth's axis.' (Math. 
Monthly, i, 307 ; ii, 95, 380, 382.) The rationale is generally 
so obvious that the necessity of the experiments may reasonably 
enough be doubted by some, while others may question the 
validity of any inferences as to magnetic motions that are drawn 
from the effect of impulses which are confessedly purely me- j 
chanical. i 

Such doubts may perhaps be removed by considering, 1st, 1 
the well-known danger of being led astray by the simplest un- 
detected fallacy in cijpriori reasoning, which renders it desirable 
to obtain experimental verifications of every philosophical in- 
ference ; 2d, that if all forms of force are, as is so generally sup- 
posed, mutually convertible, the convertibility can only be dis- 
covered through their mechanical momentum ; and 3d, that all 
tJie experhnents illustrate the magnetic influence of a fluid controlled 
by the reaction of disturbed gravitation, I have shown that forces 
proceeding in lines corresponding to those which represent solar 
and planetary' influence produce magnetic deflections equiva- 
lent to the observed solar-diurnal, annual, decennial, and secular 
variations ; and if it can be also shown that gravitation is an ade- 
quate force, we need seek no farther for a vera causa, or for con- 
clusive evidence of the correlation of all the great cosmical forces. 

Whatever theory we may favor respecting the nature offeree, 
and the manner or medium of its transmission, — whether we 
consider, with Fresnel and Grove, that the luminiferous and 
kinetic aether is material and ponderable; with Mossotti and 
Faraday, that it is imponderable; or with Dana, that the hy- ^ 
pothesis of any medium is entirely superogatory* (this Jour- \ 
nal [2], iv, 379, 382), it will be generally admitted that the ' 
quantity of motion is the proper measure of force. In an or- | 
dinary tempest, every flash of lightning is followed by a thun- i 
der-clap, which is occasioned by the reacting gravitation of the 
air in the restoration of disturbed equilibrium; and, on the 

' Mr. Ferrel refers, for a beautiful illustration of some of bis propositions, tt) 
Fourault's exjjerimeiJts with the gyroscope. (This Journal, [2]. xv, 263 ; xix, 141). 

' The connection which has been pointed out by Sabine between Schwabe's theo- 
retic course of the solar-spot phenomenon and the magnetic 10-11 year period 
(PhiL Trans., 1852, Art. VIII) acquires a new interest from Prof. Wolf's continued 
iovestigations into the influence of the several planets upon the sun-spot curve. 
(See Monthly Notices of the Eoyal Ast. Soc., May 12, 1865.) 

* Is the *^ pulsating molecular force" of Prof. Dana's hypothesis material or imma- 
terial ? If the latter, is it intelligent or unintelligent ? How can momentum be 
irapart«d by velocity without material mass, unless it be by the direct and volau* 
tary act of a competent intelligence } 
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other hand, in water-spouts and tornadoes, the flashes seem to 
follow, instead of preceding, the equalizing action of aerial 
gravitation. We have never yet been able to measure the 
electrical and gravitating momenta in such instances of violent 
commotion ; but we can hardly doubt their exact equivalence, 
in view of the well-established law, that "action and reaction 
are always equal and in opposite directions." And in conside- 
ration of such probable equivalence, it does not seem unreason- 
able to quote them as standing evidences of that long-desiderated 
link in the chain of kinetic unity, for the recognition of which 
the way has been partially prepared by Henry's discovery of 
the tendency to equality of electric momenta, and the cor- 
relation of intensity and quantity-currents (this Journal, [1], 
xxxviii, 218), Challis's hydrodynamic researches (Phil. Mag., 
vol. i, sqq.), especially in their application to the explanation of 
gravity as a necessary resultant of universal aethereal vibrations 
(Ibid. [4], xviii, 321, 443), Helmholtz's paper, " in which he has 
pointed out that the lines of fluid motion are arranged accord- 
ing to the same laws as the lines of magnetic force, the path of 
an electric current corresponding to a line of axes of those par- 
ticles of the fluid which are in a state of rotation" (Crelle's 
Journal for 1859, referred to by Prof. Maxwell in Phil. Mag. [4], 
xxi, 348), Eankine's " Summary of the Properties of Certain 
Stream lines" (Phil. Mag., Oct. 1864, pp. 282-8), Norton's recent 
articles on " Molecular Physics" (this Journal, [2], vol. xxxviii, 
sqq.), and a variety of other physical discussions, some of which 
I have already cited. 

The analogies which were pointed out by Gen. Sabine be- 
tween the thermal and magnetic curves (HoDarton Obs., I, xli ; 
Toronto Obs., I, xxxviii ; St. Helena Obs., I, 38, &c. &c.) have 
been very fully, and, generally speaking, satisfactorily discussed 
by Profs. Norton (this Journal, [2], vols. 4, 8, 10, 19, 20) and 
Secchi, (Phil. Mag. [4], vols. 8, 9), the former directing his at- 
tention exclusively to the correspondence between the mag- 
netic and thermal variations, the latter to a hypothetical 
specific magnetism resident in the sun. All of the reasoning of 
hoih these distinguished physicists can be applied, even more convinc- 
ingly, in support of the hypothesu that simple gravitation-disturhau' 
ees correspond to those of magnetism, and many of the difficulties in 
the way of other theories disappear before such an application. 

Having established the coincidence and equivalence (with op- 
posite signs) of the magnetic and gravitating lines of force 
(Trans. A. P. S., vol. xiii. Art. VI), the modifying magnetic in- 
fluence of rotation (Ibid., pp. 120, 129), barometric tides (Ibid. 
pp. 123-7), winds (Ibid., p. 121, and Proc. A. P. S., x, ]04)', 
thermal changes (Gen. Sabine, loc. cit.), and lunar attraction 
(Proc. A. P. S., ix, 434-84 '^'^ans. A. P. S., xiii, 129 ; and Gen. 
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Sabine^s Diagrams, Toronto Obs., vol. iii, plate 2), and the prob- 
able, if not certain, dependence of the variations of long period 
upon trade-winds (supra, Exp. 19-24) and planetary positions 
(Sabine and Wolf, loc. cit.), the hypothesis of any peculiar mag- 
netic aether, electric currents, or specific solar and lunar mag- 
netism, to explain the normal perturbations of the needle, appears 
to be entirely superfluous and unphilosophical. Every particle 
of the earth's atmospk^re is continually receiving and imparting 
the heat which is radiated from the earth and sun, its specific 
gravity constantly changing in such manner as to produce in- 
cessant rapid and short oscillations, both in the planes of the 
earth's thermal meridians'* and in the great circles which pass 
through the centers of the earth and sun. The consequent dis- 
turbance of equilibrium, which is still further increased by the 
condensation of vapor, the sun's direct attraction, and the earth's 
rotation, is counterbalanced by terrestrial attraction, acting most 
forcibly where the sun is in the horizon, and with the least 
relative efiiciency when the sun is in the zenith (or at noon in 
the summer solstice, provided the station is extra-tropical). 

The pressure thus exerted varies from ft. to 15 ft. per square 
inch. Taking the mean (7^ ft. per square inch or 1080 ft. per 
square foot) as the average equilibrating tendency, we have a 
force nearly fifteen times as great as that which produces, and 
more than twenty-eight times as great as that which is produced 
by a violent hurricane. (Enc. Britan., 8th edit., xiv, 647.) 
Only an insignificant portion of this mighty energy is exerted 
in the production of the various atmospheric currents, the re- 
mainder being quietly transmitted from molecule to molecule, 
and manifesting itself in barometric,* magnetic, and other mete- 
orological perturbations. The adequacy of our supposed cause 
will therelbre hardly be doubted; and, since its penetrating, 
pervading influence can be impeded by no material shield or 
screen, the demonstration of a correlation of heat and magnet- 
ism with the force which keeps the planets in their orbits 
appears to be complete and conclusive. 

It is possible that a careful study of the relation of the winds 
to the various magnetic variations would bring to light other 
evidences of parallelism as striking as the one I have already 
pointed out (Proc. A, P. S., x, 104) between the curves of ver- 
tical magnetic force and force of wind. Such a study might re- 
quire special attention to the pressure and velocity of the wind, 
the times of maxima and minima, and other particulars, the need 
of which would be suggested by experience. 

* The eartli^B most powerful radiation is vertical, or in radial lines ; next in inten- 
sity ts the radiation towards the thermal poles, or along the thermal meridians ; on 
tlie isothermal parallels, the radiation is comparatively insignificant. 

* The moniing and evening maxima, and the moon minimum of effective pressure, 
combined with rotation, are the principal causes ^ the daily barometric tides. 
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Whatever cause affecta at the same instaot the magnetic and 
aerial currents Bfaould first manifest itself through its infiuence 
upon the needle, on account of the amount of inertia in the air. 
Upon examining the second volume of the St. Helena Observa- 
tions, which contains a record of the direction of the wind at 
intervals of six hours, so arranged as to facilitate a comparison 
with the magnetic declination, 1 find in each year, from 1844 to 
1847 inclusive, that at one hour before the observation of the 
wind (and in each year except 184^, at the hour of observation) 
there was a greater average westerly declination when the wind 
was nearly east than when it was nearly S. by E. This is shown 
by the following table, which embraces all the tabulated in- 
stances when the wind was E. by N., E., E. by S., or S.S.E., S. 
by E., or S. 

The variation of declination is ascertained, 1st, by subtract- 
ing from the observed declination the monthly mean at the same 
hour ; 2d, subtracting the monthly average of the daily means 
from the mean variation of the day ; and 3d, subtracting the 
latter result from the former. One scale division of the decli- 
nometer =0''711. Increasing numbers denote decreasing wester- 
ly declination. 
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The recent experiments of Marcus, showing the direct conver- 
sion of heat into electricity, (see London Chemical News, No. 
286; Journal of the Franklin Institute, No. 478,) the well- 
known atmospheric daily cycles, with two maxima and two 
minima of electrical intensity,' and the tendency of the disturb- 
ance-variations of declination, inclination, and total force, to 
^actuations which follow the solar-tidal and barometric-tidal 
kours," are all noteworthy in this "connection. 

* JBonarj to Jaly inoloaiTe. 

' For some recent iotereBting observstions apon atmospheric electricity, see com- 
municatioDS of Dr. A. Wislizenua in tho TmnsRctioa of the Acodemj of Sdencei, 
St. Louis. 

' The long lerieB of obMrTations at Toronto shoir this correspoDdeuce in r very 
■IrilnDg minner. See Geo. Sabine's Report, iii, OS, table Ivi. 
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Art. XIV. — Notice of a new group of Eocene Shells ; by 

T. A. Conrad. 

In dividing the Tertiary deposits into groups, according to 
difference of genera and species, it is objected by some natural- 
ists that the diversity might be occasioned by a difference in 
depth of water at the same period of time. This and other 
causes originate a marked variation in the Miocene deposits of 
Maryland and Virginia, but^he palaeontologist is never in doubt 
of the relations of these Miocene localities. When, however, 
we find two beds in juxtaposition, the testacean groups of which 
differ entirely in species, and the evidence is clear that they 
must have lived and died in or near where they are now found, 
we are justified in giving each group a distinct name, and in 
supposing that they represent different periods of time. The 
strata at Vicksburg, Miss., as represented from the base at 
low water to the top of the Oligocene, decide a point of great 
importance in Tertiary geology. Neither Lyell, Euffin, nor 
Tuomey, who all give a slight notice of Shell Bluff, on Savan- 
nah river, say anything of the age and relations of the large 
Ostrea Georgiana, so abundant there. Fortunately, at Vicksburg 
this shell occurs in the lower part of the bluff, below the Orbit- 
olite limestone of the Jackson Group, associated with a distinct 
group of shells peculiar to a well-marked subdivision of Eocene 
strata. We know nothing from the geologists who have ex- 
amined Shell Bluff of any species of shell associated with 0. 
Georgiana ; but at Vicksburg the species are well preserved, and 
are remarkable for having no affinity with species above or below 
them. I propose therefore to distinguish this assemblage of tes- 
tacea by the name of the Shell Bluff group, the situation of 
which is in the Upper Eocene. There is no town near its out- 
crop other than Vicksburg by which its locality could be more 
precisely indicated, but it is only in Warren Co., Mies., that the 
group can be clearly defined by other fossils than Ostrea 
Georgiana. 

The following section will show the relative position of this 
group : 

Vicksburg Bluff. 

Oahcareous silt with land shells of recent species 10 to 20 feet 

Bluish and yellowish hardpan, often pebbly, — orange sand, 6 ** 20 " 

Vicksburg Group.— MArly etc, 60 ** 66 " 

Jackson (7r(mp.— Orbitolite limestone. 
SMI-Bluff Group.— 

Black lignite clay and gray sand with Ostrea Georgiana Conrad, 
Corhvla a//a Con., Naticaf Mistissipiensis Con., Clavella Vicks- 
burgensis Con., Triptonopsis subalveatv^ Con., Busycon nodula- 

turn Con., 6 feet. 

Qray or biack lignitic clays and sands, 25 ** 

Solid lustrous lignite, 8 ** 
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Art. XV. — Professor TreadweWs Improvements in constricting 
Cannon ; Address of the President of the American Academy 
of Arts and Sciences (Prof. AsA Gray) upon the presentation 
of the Eumford Medal to Professor Treadwell, November 15, 
1866. 

[Extr. from the Proceedings of the American Academy, vol. vm.] 

At the Anniversary Meeting last May, upon the unanimous 
recommendation of our Eumford Committee, the medal founded 
by Count Eumford was by the Academy awarded to Prof. 
Daniel Treadwell, for certain improvements in the management 
of heat. This medal is now before us. It is the first which the 
Academy has ever bestowed upon one of its immediate members. 

As your organ upon this occasion, before we place this testi- 
monial in the hands of our distinguished associate, it is proper 
that I should briefly specify the grounds upon which your Com- 
mittee proposed, and you made, this award. It is well under- 
stood, and the terms of the vote distinctly show, that this medal 
was awarded for an invention or an improvement in the manage- 
ment of heat. It is also well known that this particular im- 
provement is a part, — the initial part, indeed, — of a series of in- 
ventions, — applicable to other uses, no doubt, — but through 
which the character of ordnance has been changed, and its power 
immensely increased. This was the end and aim of the im- 
provement for which the medal is given. 

We may, therefore, and we must upon this occasion, speak of 
this particular improvement in the management of heat in con- 
nection with the mechanical inventions which accompanied and 
followed it, and to which, indeed the former is incidental. For 
the whole important series of mechanical inventions which I am 
to recapitulate, the Academy must regret that it has no honors 
which it can bestow. But their history is upon our records, 
embodied in the communications addressed to us by their author 
from time to time; and we can only hope that the country and 
the world, when at length sensible of their obligations, may ren- 
der the tardy meed of justice, if not of gratitude. 

In his earliest communication, — a pamphlet published in the 
year 1845, — Mr. Treadwell seems to think that the appropriate- 
ness of the term " useful," as applied to an improvement in im- 
plements of destruction, may be questioned. We need have no 
misgivings in this respect. So long as life and property, which 
the ravages of war destroy, are not the most valuable of human 
possessions, they may be justly yielded and taken, if need re- 
quire, for the preservation of those that are. And so nations 
must always count among their greatest benefactors those whose 
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inventions increase their strength and defense in war. And cer« 
tainly those men who, by their inventive genius, revolutionise 
the art of war, exert a most Dowerful and enduring influence 
upon the fate of empires, the Course of history, and the progress 
of civilization. 

We in our day, within the last fifteen years, have witnessed a 
change in the means of attack and defense greater than any 
made in the two hundred years previous, a change involving a 
complete revolution in tactics, both on land and on sea. To 
take a single illustration from heavy ordnance, — in which the 
importance of the change impresses us when we are told that 
our strongest forts, armed with the best guns we had ten years 
ago, could oppose no effectual resistance to the entrance of such 
ships as are now built into any of our harbors ; and that a ship 
could now be built and armed, which, singly, would overmatch 
our whole navy as it was in 1855. 

Fortunately, the balance is redressed by equal improvement 
in defense. 

The improvement in fire-arms, both great and small, is in their 
increased range and precision. When the effective range of a 
musket-bullet was extended from 200 yards to 1400 or more, it 
became imperatively necessary that ordnance should be improved 
in the same ratio, or it would be useless, as gunners and horses 
would be picked off by small arms long before they could effect- 
ively reach the enemy. This improvement in guns of great 
calibre has been made, with consequences the importance of 
which, present and prospective, cannot be overestimated. 

But the point which we have to consider is, that this increased 
range and precision are entirely dependent on the augmented 
strength of the gun. The weakness of the gun is the only thine ; 
that imposes a limit to the range, short of the absolute strength 
of the explosive material used. It is the strength of the gun 
which not only gives the range, but makes rifling possible, with 
precision and all the advantages of elongated shot. All inven- 
tions relating to the different modes of rifling, the form of the 
projectile, and the devices for breech-loading, are necessarily 
subordinate to the question of strength : with this sufficient, 
those become simple problems, to be rapidly determined by the 
ingenuity of many inventors. 

Now the limit of strength of cast-iron and of bronze cannon 
had long ago been reached. Excepting Captain Eodman's im- 
provement, and certain modern advantages in working and cast- 
ing metals, no material advantages had been gained over guns 
cast in the reign of Queen Elizabeth. 

But the most effective guns of the present day embody new 
principles of strength. They are all built-up guns. With thenci. 
are associated the names of Armstrong, Blakely, Whitworth , 
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Parrott and others. Whatever may be the relative merits of 
these several varieties, our interest is confined to the question of 
their strength, that is, to the principles of their construction 
which have made them stronger than common guns, and ren- 
dered their respective subordinate improvements possible. 

These principles are two, and their introduction at different 
times into the manufacture of cannon constitutes two successive 
steps, and the only steps, which give distinctive character to the 
guns under consideration. Both originated with Mr. Treadwell. 
These two inventions are often confounded, although more 
than ten years elapsed between them. The confusion is doubt- 
less owing in some degree to the fact that the two are found 
combined in nearly all the modern built-up guns. The first 
initiated a system of construction which may be designated as 
the coU system ; the second, what may be named the hoop system. 
The first was successfully applied to the making of cannon by 
Mr. Treadwell in the year 1842, and a full account of it was pub- 
lished in 1845 ; the gist of the invention being in so construct- 
ing the gun that the fibres of the material shall be directed 
around the axis of the calibre. 

This method of construction is described in Prof. Tread well's 
own language as follows: "Between the years 1841 and 1845 
I made upwards of twenty cannon of this material [wrought 
iron]. They were all made up of rings, or short hollow cylin- 
ders, welded together endwise; each ring was made of bars 
wound upon an arbor spirally, like winding a ribbon upon a 
block, and, being welded, and shaped in dies, were joined endwise 
when in the furnace at a welding heat, and afterwards pressed 
together in a mould by a hydrostatic press of 1000 tons' force. 
Finding in the early stage of the manufacture that the softness 
of the wrought iron was a serious defect, I formed those made 
afterwards with a lining of steel, the wrought iron bars being 
wound upon a previously formed steel ring. Eight of these 
guns were 6-pounders of the common United States bronze pat- 
tern, and eleven were 32-pounders of about 80 inches' length of 
bore and 1900 pounds' weight." 

The soundness and value of this principle of construction 
were fully confirmed in England by the experiments of Sir Wil- 
liam Armstrong in 1855, and attested by his evidence before a 
committee of the House of Commons in 1863. He there de- 
scribes his own gun as one " with a steel tube surrounded with 
coiled cylinders," — as " peculiar in being mainly composed of 
tubes, or pipes, or cylinders, formed by coiling spirally long bars 
of iron into tubes and welding them on the edges, as is done in 
gun-barrels." His indirect testimony to the originality of Mr, 
Treadwell's process is equally clear ; viz : that, within his knowl^ 
edge, no cannon had ever been made upon this principle until ha 
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made his own in 1855, — he being, as we must suppose, ignorant 
of what Mr. Treadwell had done thirteen years before. The 
statement of Mr. Anderson (witness before tltie Commons' Select 
Committee), made before the Institute of Civil Engineers in 
1860, is equally explicit as to the nature and value of this method 
of constructing cannon. And, finally, the high estimate of its 
importance abroad is shown not only by the honors and emolu- 
ments conferred by the British government on the re-inventor, 
but still more by the actual adoption of this gun as the most ef- 
ficient arm yet produced. For it must be borne in mind that 
the faults or failures, complete or partial, of the Armstrong and 
similar guns, are not of the cannon itself, as originally construct- 
ed,! but of breech-loading contrivances, of the lead coating of the 
projectile, or of other subsidiary matters. 

That our colleague's original invention, the value of which is 
now so clearly established, should have been so generally un- 
acknowledged by inventors abroad is his misfortune, not his fault. 
For, not only were his guns made and tested here, and their 
strength as clearly demonstrated before 1845 as they have been 
since, not only was a full account of the process and of the re- 
sults published here in that year, but a French translation of his 
pamphlet was published in Paris, in 1848, by a professor in the 
school of artillery at Vincennes, and Mr. Treadwell's patent, 
with full specifications, was published in England before Sir 
William Armstrong began his experiments. 

The difficulties to be overcome in making such a gun, — great 
at all times, as Sir William Armstrong and Mr. Anderson testify, 
— were far greater in 1842 than in 1863. These difficulties were 
maiuly, if not wholly, in welding large masses of wrought iron 
in the shape of tubes or cylinders. It is for overcoming these 
difficulties that this medal is bestowed, and especially for the 
means and appliances by which this difficult mechanical achieve- 
ment was effected in the furnace "by the agency of fire" 

An incidental but noteworthy part of the improvement was 
the welding by hydrostatic pressure, — an operation which is just 
now coming into use in England, but has not yet attracted atten- 
tion in this country. 

We come now to the second improvement in the construction 
of artillery, the invention of the hooped gun. 

This ifi not always clearly distinguished, even by those occu- 
pied with the subject, from the gun formed of coiled rings. But 
a simple statement will bring into view distinctly the new prin- 
ciple of strength here introduced. 

If an elastic hollow cylinder be subjected to internal fluid 
pressure, the successive cylindrical layers of the material com- 
posing it, counting from within outwards, will be unequally dis- 
tended, and the resisting efficiency of the outer layer will be less 
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than that of any layer nearer the axis. And if the walls of the 
cylinder are thick, and the internal pressure surpasses the tensile 
strength of the material, its inner layer will break before the 
outer one has been notably strained. Hence the tensile strength 
of a square inch bar of the material is the measure of the maxi- 
mum pressure the cylinder can bear, when constructed as guns 
were before the introduction of the improvement now under 
consideration. The improvement does away with this limit, and 
enables us to go indefinitely beyond it. 

This is accomplished by so constructing the gun that the inner 
layers are compressed by the outer ; whereby the internal pres- 
sure is first resisted by the outer layers, which must be distended 
enough to allow the internal compressed portion to attain its 
normal condition, before this internal portion, (which is the first 
to break in the common gun) is subject to any strain at all. It 
will be perceived that if this principle could be rigorously ap- 
plied, a cannon could be made so perfect that, when subjected 
to a bursting pressure, every fibre, from the internal to the ex- 
ternal surface, would be at that instant equally extended, each 
contributing its full share of resistance to fracture. The whole 
resistance would be proportional to the area of fracture. 

This was supposed to be the case in common cylinders before 
the error was pointed out by Barlow, and also by Lamie and 
Clapeyron. And it was this erroneous supposition that led 
Count Eumford to his exaggerated estimate of the force of gun- 
powder, as tested by its power of bursting gun-barrels. If he 
had used the theory which gave origin to the hooped gun, hia 
results would nearly have agreed with modern observations. . 

The demonstration of the superiority of the hooped gun, with 
detailed directions for its construction, is contained in a paper 
read before this Academy in February, 1856, and published at 
the beginning of the sixth volume of our Memoirs. This was 
the first published account of the invention, which had been 
patented nearly a year before. Captain Blakely's pamphlet, 
published in England in 1858, sets forth the advantages of this 
construction by similar arguments ; as also does an elaborate 
paper read by Mr. Longridge before the Institution of Civil En- 
gineers in February, 1860. Both these gentlemen, however, were 
engaged in researches upon this subject at an earlier date, but 
not so early, it would appear, as Mr. Tread well was. 

The validity of the principle, and the soundness of Mr. Tread- 
well's views upon the whole subject, as set forth in his memoir, 
have been amply confirmed by special experiments made in 
England with the Blakely and Whitworth guns, and by experi- 
ence in this country during the last four years with the Parrott 
and the Blakely guns. 
It must not be supposed that the earlier invention is super- 
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seded by the later one. That is used in forming the hoops of 
the Parrott gun, and in most of the British guns. And the best 
gun which could now be made, as experience has shown, would 
be composed of a barrel of cast iron or steely inclosed and com- 
pressed by a cylinder of coil. 

We need not discuss the question of priority of invention be- 
tween Mr. Treadwell and others, competitors for a share in the 
honor of producing the modern cannon. His independence of 
each and all of them has never been called in question. Nor 
will it ever seriously be thought that the previous futile attempts 
at constructing wrought-iron and banded guns, — foredoomed 
failures both in theory and practice, and destitute of all preten- 
sion to a knowledge of the guiding principles now clearly seen 
to be essential to success, — should detract in the slightest degree 
from the great honor which our associate has, by a clear insight 
into the conditions of the problem and the resources of physical 
science, so fairly and completely won. 

Upon these two inventions has been set the seal of experi- 
ence. But there is still another memoir, read bv Prof. Tread- 
well before this Academy in April, 1864, and printed soon after- 
wards, which promises to add a third important improvement 
in the construction of artillery. 

Perceiving that the body of a hooped gun, if made of unmal- 
leable cast-iron, compressed by a soft wrought-iron hoop, must 
give way, by the fracture of the cast iron, before the hoop can 
approach the ultimate limit of its strength, and that this was, in 
fact, a principal cause of the failure of so great a part of the 
large guns of Blakely and Parrott, Prof. Treadwell, as the 
principal result of this third investigation, proceeds to show, 
that, to attain with effect the end sought for by hooping a cast- 
iron gun, it is necessary to harden the wrought-iron hoop by 
cold hammering and severe stretching before placing it upon the 
gun-body. He computes, that, by this simple means, a hooped 
gun may be made more than twice as strong as those which have 
been constructed by Blakely and Parrott, the materials being in 
both cases the same. 

In this important discovery, as also in other matters discussed 
in his latest memoir, we are gratified to see, that, although now 
carrying the weight of more than three score and ten years, our 
veteran colleague still keeps the lead, which he gained at the 
start, of his competitors in this race of improvement. 

So completely do these three improvements cover the ground, 
that if the works of all other inventors who claim a share in the 
great gun of the nineteenth century were lost, the gun could be 
restored (rifling excepted) from Mr. Treadwell's papers alone. 

And now, Mr. Treadwell, in delivering into your hands this 
beautiful gold medal and its silver duplicate, I have much pleas- 
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ure in conveying with them the congratulations and best wishes 
of your associates here assembled ; also the expression of their 
hope that you may y^t longer lead the race ; and especially that 
you may long enjoy the scientific honors which you nave worth- 
ily won ; and with them, if it may be so, have the full recogni- 
tion of the rights, and possession of the advantages, which per- 
tain to your inventions. 



SCIENTIFIC INTELLIGENCE. 

I. Correspondence of Prof, Nickles, dated Nancy ^ France^ Oct, 12, 1865. 

1. Jean Thiehaut Silbermann, — Among the losses which science has 
experienced of late in France we have to mention that of the Superin- 
tendent of the Conservatoire des Arts et Metiers, Mr. Silhermann, the 
elder, — distinguished as a physicist, and also for his admirable researches 
in thermal chemistry in which he was associated with Mr. Favre, To a 
spirit of observation he added extraordinary skill in devising experiments 
and contriving apparatus and in discovering and remedying defects in the 
latter. He was obliging to an extreme, and so much interested in the labors 
of others as to forget what was due to himself. He died without honors 
or fortune, and left his wife and children almost in a state of poverty. 

The following facts are from an autobiographical notice which he pre- 
pared some years since at our request. A list of his principal works is 
added at its close. 

J. Th. Silbermann was born Dec. 1st, 1806, at Aspach le Pont, in that 
part of Alsace which forms the department of the Haut-Rhin. His 
father, who was a Captain of Artillery, put him early at his scientific 
studies, and later, let him take the course of the Faculty of Sciences at 
Strasbourg. Here the young man learned drawing, and acquired a de- 
cided taste for physics and chemistry. 

Thus prepared, he went to Paris and became apprenticed to Mr. Tecker, 
a distinguished manufacturer of physical apparatus, where he was able 
to indulge his taste for experimental physics. 

While laboring under this accurate instructor he attended the courses 
of lectures of the Facultv of Sciences at Paris, and soon attracted the at- 
tention of Prof. Pouillet, an associate of Gay-Lussac. Prof. Pouillet 
made him his experimenter, and also his associate in the investigations 
he had in process on electricity and heat in which Mr. Pouillet acquired 
the most of his reputation. Mr. Silbermann thus helped his master to 
obtain a seat in the Institute. 

In 1830, Mr. Silbermann quitted his uncertain position, which gave 
Vim unceasing occupation, to accept a place as Engineer of bridges and 
causeways. He was attached to the works for diking the Rhine, and 
continued in this capacity until 1836. 

But topography and hydraulic works could not make him forget ex- 
perimental physics. He returned to Paris at the call of Prof. Pouillet, 
but under Wtter circumstances than before, to be experimenter in physics 
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in the Faculty of Sciences, and also at the Conservatory of Arts and 
Trades where Pouillet also gave a course on physics. 

Here he remained till 1848, at which time he was appointed Superin- 
tendent. It was during this period that his taste for exact workmanship 
became manifested in lasting results. It was he who engaged Ruhmkorff 
to make the Melloni apparatus used for repeating Melloni's experiments 
on the radiation of heat ; and Soleil to construct the diffraction and in- 
terference apparatus, adapted for exhibiting experiments on these subjects 
in a course of public lectures. He was the first also to project upon a 
screen the beautiful phenomena of the polarization of light; they were 
shown for the first time in 1838, during the coui'se of physics at the 
Faculty of Sciences. 

Exhibitions of this kind on a grand scale were rendered possible by 
the heliostaty which he had constructed, and which is now in commoa 
use. It is true that many heliostats were known before, among others 
those of S. Gravesende, Fahrenheit, Charles, and finally that of Arago, 
executed by Gam bey ; but all these instruments were too difl&cult of use 
for the lecture room, and even for private study were hardly available. 
The necessity of these " porte lumieres" was keenly felt especially in 
optics. The heliostat of Silbermann was presented to the Academy of 
Sciences, on the 2'7th of February, 1843. It was promptly adopted by 
physicists, for it met all the mathematical conditions of the problem 
without loss of precision, and cost but one-third that of Charles, or of 
Gambey. 

It was while he was laboring for the reputation of Pouillet (in 1838) 
in investigations upon the dilatation of gases, that he had occasion to de- 
monstrate the property of gases of condensing on the surface of thin plates 
of platinum. It was also about this time that, in a series of experiments 
on the density of liquids, he employed as tare a glass vessel identical in 
density, form, and capacity with the flask, and in this way arrived at a 
method always available when it is desired to avoid errors arising from 
hygrometric or barometric variations. 

Silbermann was a man of extraordinary manual dexterity. With the 
most restricted and the simplest means, he improvised the most delicate 
apparatus. He justified completely the portrait that Franklin drew of a 
true philosopher : " He should be able to saw with a file, and to file with 
a saw." The physicists of Paris knew him well ; and when an experi- 
ment did not succeed, they resorted to Silbermann, who could generally 
relieve them of their embarrassment. He was thus the great resource of 
inventors of all kinds ; and not seldom it happened that he left his own 
labors and sacrificed his time to undeceive the searcher for the philoso- 
pher's stone, or for the secret of perpetual motion. 

Silbermann was an excellent draftsman. It was he who made the 
drawings for the plates in Pouillet's Treatise on Physics. He modelled 
admirably in wax, and without having even learned the art. These art- 
istic gifts show how it happened that his labors sensibly wore upon his 
system, and finally terminated his career. 

By his labors Silbermann was entitled to honors and dignities; but, as 
with Laurent, his modesty constantly held him back from them. For, at 
Paris, merit alone is not always enough to ensure elevation ; a degree of 
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ladacitj, tact, and some patronage are also required. Poor Silbermann 
lad nothing of all this ; he di$i not express himself easily either in words 
>r in writing. 

He died July 4th, 1865, well satisfied that, as some return for his ser- 
?ices, be should be remembered by those who survive him. Will he be 
mistaken in this hope? In the giddy steeple-chase which occupies the 
scientific world of Paris, there is no stopping for those who fall ; the 
prize is for those who reach ihe goal ; it matters little by what means. 

IaU of the Scientific labors of J. Th. Silbermann^ taken from Poggendorff^i Hand- 

worterbuch. 

Instmment for measnring the focal distance of lenses and mirrors, (28 Feb., 1842). 
This instrument is known as the Focometer. 

Heliostat, to direct the beams of the sun into the interior of the camera, as well 
•8 into the lecture room, (Feb. 7th, 1842). This instrument is known in science un- 
der the name of Silbermann's Heliostat. 

Apparatus for demonstrating the phenomena of reflection, refraction and polar- 
ization, applicable also to the determination of the angles of crystals, (June 17th, 
1844). 
Sympiesometer, perfected (1845). 

Cathetometer for measuring barometric heights, <&c. (July 7th, 1846). 
Experiments on the rapidity of motion of Electricity, (March 27th, 1847). 
Centesimal alcoholometer. 
Apparatus for the comparison of measures. 
Apparatus for linear dilatation. 
"Comparateur a levier" for measuring meters. 

Air-pyrometer for measurement of high temperatures. This apparatus givM 
the temperature of fusion from 150° to 1,500° C. 

Metrical measurements of the human body. Mean of human size. Law of 
length and breadth. Origin of measures of length, and their relation to the mean 
siatare of the human body. 

Finally, those beautiful researches now classic, upon the heat of combination, 
cwrried on with Prof. Favre, researches which occupied him more than three years 
and find their place in all treatises. They are published entire in the '* Annates de 
Chimie et de Physique " for 1863. They are illustrated by some hundreds of ex- 
periments. 

2. The works of Lavoisier. — Chemists ,who have read the " Chemical 
ptilosophy "^of Prof. Dumas, know the earnest words with which that 
cbetnist, in 1836, entered upon the task of getting out a complete edition 
of the works of Lavoisier. Our readers are aware from our tbrmer com- 
moDications (this Jour., xxxii, 98, xxxv, 262) that this engagement is on 
the point of being fulfilled, that the edition is in the press, and that three 
Tolames have already been published at the expense of the State. 
* Many events have prevented the prompt publication of this important 
work, although, in 1 843, Dumas, then President of the Academy of Science, 
obtained from the Minister of Public Instruction permission that the pub- 
lication should be made at the expense of the department. It was not till 
1861 that his plan began to be executed ; three volumes have appeared; 
the fourth is in the press ; this will be followed by two others, treating of 
questions on administration, agriculture, political economy, (fee. 

Lavoisier was a complete man. He was not only remarkable as a chem- 
ist and physicist; he was an administrator of no ordinary merit. This is 
evident in the papers which he has left, and which will appear with the 
series of unpublished documents that Dumas has collected in part from 
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the family of Lavoisier, and in part from noted made by this unfortunate 
savant during his journeys, which, as well as his laboratory notes and 
other papers, were happily preserved, they having been long in the hands 
of Arago to whom they were confided by the daughter of Lavoisier. 

3. Magnesium Light, — ^The remarkable properties of magnesium light 
are now familiar to all. (See this Jour., xl, 287.) Some facts have been 
recently observed that are not yet generally known. As regards its 
chemical effects, this light is well fitted to render hvninous phosphores- 
cent bodies, as was fully ascertained by Mr. Chautard in the month of 
January, 1865. This is now a lecture-room experiment. Take a series 
of wide tubes enclosed in a box and filled with phosphorescent substances. 
All these tubes are white ; but when struck by the magnesium light each 
becomes phosphorescent, taking its own special color. About a year since, 
also, Mr. Lallemand discovered that a mixture of chlorine and hydrogen 
will explode under the influence of magnesium light ; and, moreover, that 
this explosion does not take place in darkness, nor under the influence of 
the red or yellow rays, as had already been remarked for common light by 
Gay Lussac and Thenard. 

Magnesium ignites even in the vapor of water, when it is brought in 
contact with it in a tube containing magnesium heated over an alcohol 
lamp ; the metal burns with brilliancy, disengaging the hydrogen. Un- 
der the same circumstances zinc will not burn except at a much higher 
temperature. This observation has just been made by Messrs. DevilJe 
and Caron ; these chemists satisfied themselves that magnesium, when 
cold, decomposes water in the presence of the feeblest acids, even of car- 
bonic acid. 

If this metal were not so expensive its light could be applied to numer- 
ous uses. A recent invention of an Italian, Mr. Carlevaris, may perhaps 
prove to be a successful application of it. In place of the metal, ho 
takes the chlorid of magnesium, which he exposes to a jet of ordinary 
illuminating gas and atmospheric air with a tenth part of oxygen. The 
h'ght thus produced is very brilliant and appears to answer admirably for 
the production of photographic images, or for magnifying them. 

At first Mr. Carlevaris used magnesia, and also carbonate Sf magnesia. 
But he found afterwards that the chlorid gave better results. 

4. New facts concerning Thallium, Position of Thallium in classifi- 
cation, — Mr. Crookes persists in arranging thallium near lead (Journ. 
Chem. Soc, April, 1864), while Mr. Lamy is equally decided in placing it 
among metals of the 1st section. Each cites facts favorable to his own 
views. In a review of all these facts and considerations in the Journal 
of Chemistry and Pharmacy (Nov. 1865) I have shown the possibility of 
resolving the question by placing thallium with the alkali metals, but 
also including with it lead and silver. This opinion confirms a theory 
brought forward twenty years since by Mr. Baudrimont, who even then 
ranked lead with barium. Now that we have an alum with a base of 
oxyd of silver, isomorphous with the alum of thallium, that of potassium, 
etc., thBre is less objection to putting in the same group all these met- 
als, although in other respects they are quite dissimilar. The facts men- 
tioned tend to show that thallium should be considered as establishing a 
point of union between the alkali metals on one side, and lead and 
silver on the other. 
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5. Bromo-thallic and lodo-ihallic acids, — After having established the 
fact that thallium forms with bromine and iodine the compounds Tl Br^, 
Tl P, I have found also that these compounds act like acids and form 
with the bromids and alkaline iodids, bromo-thallates and iodo-thallatcs, 
perfectly definite and crystallizable (Feb. 1864). These compounds are 
itomorphous with one another. Further, the acids Tl Cl^ and Tl Br^ are 
capable of combining with several equivalents of ether. Tl P however 
does not so combine under these circumstances ; it has not yet been 
isolated. — Comptes Mendus^ Marcky 1864. 

6. Separation of lead and of bismuth by means of Bromo-tkallates. — 
There has been till now no process known by which lead can be easily 
separated from bismuth. The alkaline bromo-thallates, of which I am 
speaking, furnish us with the means. In fact, when these salts are pure 
and free from chlorids or from bromids in excess, they do not act upon 
the salts of lead, while they yield with the salts of bismuth a white pre- 
cipitate of bromo-thallate of bismuth. This white precipitate is soluble 
ia a concentrated solution of sal-ammoniac. The reagent employed is 
one of the salts which I have described. 

Br3 Tl, Br K+4H0 ; rhombic tables. 

Br^ Tl, Br Am-f-8H0 ; crystallized in yellow needles. 

Br^ Tl, Br Am-f-4H0, isomorphous with the first. 

Having a limpid solution containing a salt of lead, as well as one of the 
bromo-thallates of which we have been speaking, it is sufficient to add some 
nitrate of bismuth to obtain immediately a marked reaction ; all the bis- 
muth is found in the precipitate when a sufficient quantity of the bromo- 
thallate has been employed. — Journal de P harm, et de Chim.^ [^]>"> 218. 

7. On detonating Antimony, — This metal, as Mr. Gore has observed, 
attaches itself to the negative pole of a pile, when a solution of the chlo- 
rid, bromid or iodid is subjected to voltaic action. Various explanations 
have been given of th's peculiarity, and it is not surprising that it has 
been attributed to catalysis, or to a peculiar condition of the antimony. 
In preparing this metal, I have found that the deposit of detonating anti* 
mony is formed only when operating with a compound containing chlo- 
rine, bromine or iodine ; and that, moreover, detonating antimony always 
contains a sensible proportion of a halogen element. I hence conclude 
that detonating antimony is not a metal in a peculiar condition, but that 
it owes its explosive property to the presence of a small quantity of a 
compound similar to chlorid of nitrogen. This explanation, which I first 
proposed in 1858, is in no way contrary to facts, for chlorid of nitrogen 
also is produced under the influence of the voltaic pile. 

We may then expect to see formed an explosive phosphorus, arsenic, 
or bismuth, because of the analogies between these elements and nitro- 
gen or antimonyi 

8. Existence of chlorids corresponding to peroxyds, — In treating per- 
oxyd of manganese with hydrochloric acid, free chlorine is obtained, in 
accordance with the equation Mn02-f-2ClHz=2HO-}-Mn Cl-f CI (1.) 

The treatises add that half the chlorine is set free because the com- 
pound corresponding to MnO^, that is to say the perchlorid MnCl*, does 
not exist; for if so the equation would be Mn02+2ClH=2HO-(' 
MnO^ (2), with consequently, no free chlorine. 
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I have ascertained that the perchlorid Mn Cl^ can really be obtained, 
and that the same is true of Mn Br^ and MnP. Various processes lead 
to this conclusion ; the most important requisite is to use as little water 
as possible. On shaking in a tube, well cooled, peroxyd of manganese 
with a little ether saturated with chlorhydric gas, a liquid is immediate- 
ly obtained of a green color which is nothing but a compound of MnCl* 
with C* H*0. This compound is rapidly reduced and discolored by 
SO^, S, Ph. Al, Fe, Zn, PbS, SbS^, <fec. ; it takes moistures from the air, 
and speedily undergoes alteration, giving out the gas CIH. In the pres- 
ence of much ether it dissolves, changes color and becomes red, like 
minoral chameleon. 

To perform the experiment in a public lecture, a little MnO^ in powder 
is put into a white dish, and ether saturated with chlorhydric gas is 
poured upon it. It is stirred with a glass rod, and immediately the liquid 
becomes of a beautiful green color. 

In default of ether saturated with CIH, chlorhydric acid in a saturated 
aqueous solution may be used ; in this case the liquid becomes at first 
brown, but it turns green when ether is added. It is a very beautiful 
experiment 

The bromohydric and iodohydric acids act in the same manner. The 
products, however, are less stable than those obtained with MnO^. The 
sesquioxyd of manganese gives similar results. At the same time I as- 
certained that the formation of the sesqui-iodid, Fe^ I^, whose existence 
has been denied by Gmelin and othei's, is nevertheless possible when iodo- 
hydric gas is made to act upon sesquioxyd of iron and anhydrous ether in 
a very cold tube. Its stability is not great. 

In France the perchlorids (perchlorures) bear the name of singulo- 
chlorids (chlorures singuliers) conforming to the denomination of singulo- 
oxyds which Dumas has imposed upon peroxyds, such as MnO^, PbO^, 
BaO^, &c. — Annates de Chimie et de Physique, [4], v, 161. 

9. Combinations of Boron with the Halogens, — Anhydrous boracic 
acid dissolved in absolute alcohol, and treated with a current of CIH, or 
BrH, acts like the oxyd just spoken of; that is, its oxygen separates itself 
from the chlorine and bromine so that it forms chlorid or bromid of 
boron, which remains in combination with the organic molecule. 

Chlorid of boron, Bo CI 3. — A solution of boracic acid in absolute alco- 
hol absorbs with avidity the anhydrous gas CIH, and becomes oily. It 
fumes in the air. Water decomposes it, producing boracic acid, chlor- 
hydric acid, and alcohol. It is not volatile. Although the liquid ap- 
pears to be only a solution, it has a definite composition, expressed by 
the formula 3Bo 0^, 3C1H+5(C*HK)). Heated, it emits torrents of 
the gas CIH, containing boron ; the thermometer rapidly rises to 85® C. 
The residue is boracic acid. The volatile part is chloro-boracic ether, 
Bo03+5(C*H50)4-9HO. 

With buracic acid, anhydrous ether, and dry CIH, analogous results 
are obtained, if heat at 100® be employed. 

Bromid of boron. Bo Br*. — The acid BrH gives very nearly the same 
results. The ethereal liquid collected at 115° C. has the formula Bo Br^-J- 
13(C*Hfi02)-f3HO; or rather BoBr3+13(C4H60)+16HO. 
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AH tbese ethers are alike in their acrid taste, the white fumes which 
they emit, and which contain some boracic acid, the accompanying cora- 
poonds, and finally in their property of coloring dry tumeric brown, a 
property belonging also to dry chlorhydric gas. 

These new compounds act with MnO^ like ether charged with CIH ; 
that is to say, it transforms it into MnOl^ or MnBr^ ; the sesquioxyds are 
eqoaliy attacked by it. 

10. Acclimatization of the Ostrich, — In my letter of April, 1861, 1 have 
qxiken of the attempts to acclimatize the Ostrich. The Society of Accli- 
matization continues to watch and encourage these efforts. They now be- 
gin to hope that even in temperate climates, the Ostrich may figure 
among the useful animals. The folloving are the facts upon which these 
hopes are founded. We have already seen that these animals can repro- 
duce in captivity, but as yet only in the warm regions of Europe, at Flor- 
ence, Marseilles, Madrid, or in Algiers. This year, however, a birth of 
ostriches has taken place in the cooler region of Grenoble, in the garden 
of acclimatization of the Regional Society of the Alps. 

The ostriches at the time of breeding were kept in a chamber. After 
46 days two young ones appeared, to which the female seemed as devoted 
as she had been indifferent to the eggs. On this occasion, as has been 
before observed, the little ones placed themselves only under the male, 
and received no nourishment from the parents. 

After the results obtained in Spain, and since in England, we may hope 
also to acclimatize the Cassowary. 

11. Acclimatization of Salmon in Australia, — After many unsuccessful 
attempts, arising from the eggs of the Salmon being hatched on the 
journey, they have at last succeeded in acclimatizing the Salmon in the 
fresh waters of Australia, and simply by retarding the hatching by keep- 
ing them in ice. We have already spoken of these attempts. The So- 
ciety of Acclimatization at Paris learn from Mr. Ed. Wilson, President of 
the Society of Acclimatization of Victoria (Australia), that the young fish 
hatched in 1864 have done wonderfully well, and encourage the belief 
that their acclimatization and reproduction are assured facts. 

12. Vitality of the Salmonidce, — On this occasion, we may recall the 
results of some experiments that Mr. Millet has undertaken on the circu- 
lation in young Salmonidce, such as the European Salmon, Trout, Grey- 
ling (Thymallus), and Coregonus. The result is very important to prac- 
tical pisciculture. 

In the earlier state, the vitality of the Salmonidce has as its inferior 
limit -2** C, and as the higher +30° C. With trout, and with the 
Salmonidae in general, the necessities of respiration increase with the 
temperature. Water in which the fish live should be much more aerated, 
or more frequently renewed, when the temperature is above -f-16® C. than 
when it remains below +10° C. 

The transportation of embryonic eggs and of young Salmonidae re- 
quires much less air, or less water, at a low temperature, than at a high 
temperature. The fertilized eggs will bear long journeys, and may be 
carried great distances, if kept moist at a temperature a little above zero. 
The most favorable temperature for the development of the young Sal- 
monidae is between 10** and 15° C. 
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13. On the origin of terrestrial magnetism, — Under this title I bare 
pointed out in tliis Journal in 1654 (xvii, 116, xviii, 386, xix, 104,) that 
terrfstrial magnetism has no other origin than that of the rotation of tLo 
earth ; that the t'un is a magnet, and also derives its magnetism from its 
rotation. I recall these facts with reference to a note on this subject 
published in this Journal, vol. xxxviii, p. 420, Nov. 1864. 

14. Bibliography. — Archives of the Scientific Commission to Mexico^ 
vol. i. Paris, Imperial Press. 1865. — Besides the regulations organizing 
the Scientific expedition, decreed Feb. 2'7th, 1864, this first volume con- 
tains a series of memoirs and of instructions, of the highest interest, on the 
following subjects : On Anthropology, by M. Quatrefages ; on Zoology by 
Milne Edwards ; on Botany by Decaisne ; on Geology and Mineralogy by 
Ch. Deville. There are also memoirs and reports by Messrs. Milne Ed- 
wards, Boussingault and Vaillant on different interesting Mexican sub- 
jects ; -and others by Baron Gros, <fec., relate to the exploration of ancient 
monuments in Mexico and Xochicalco; on the manufacture of Aztec 
knives, in obsidian ; on the ruins of Yucatan, and finally on different sub- 
jects connected with medicine, metallurgy, meteorology, natural history, 
and the agriculture of Mexico. 

15. Memoirs on Ike use of iodine and potassium in treating diseases 
from lead and mercury^ and syphilis ; by M. Melsens. Pans, 1865. lu 
8vo. — The object of this memoir is to show by experiments, the import- 
ance of iodine and potassium in the treatment of the diseases abov^ 
mentioned. This treatment is founded on the power of iodine and po- 
tassium to render soluble, and eliminate from the state of double iodids, 
the metallic compounds which have been introduced into the organism. 
The facts cited by Mr. Melsens, and the cures performed appear conclu- 
sive. He gives also a brief review of experiments in Austria in the mer- 
cury mines of Idria, and in the Wieden hospital at Vienna. 

16. Figuier: La Plante, — Botany illustrated, for popular use. One 
large vol. in 8vo, with handsome plates and beautiful drawings. — A work 
well adapted to the parlor from the facility with which the dry est details 
of natural history are made intelligible to the uninitiated. 

17. Victor Meunier ; Science and its followers in 1 8Q4, 2 vols. 12 mo. 
— A critical review of the labors and achievements of men of science, 
written with much sprightliness and force. Among the principal ques- 
tions treated are — ** Aerial navigation, spontaneous generation, lake dwell- 
ings," (fee, (fee. 

1 8. Review of Medical Hydrology^ both French and foreign^ 8th year. — 
This review is published every two months at Strasbourg, under the di- 
rection of Dr. Aim6 Robert, chief editor. It treats of whatever relates 
to mineral waters, and also is occupied naturally with hydropathy, etc. 

19. Obituary. — Dr. Lereboullet. While bringing this letter to a 
close the sad intelligence reaches us of the death of the geologist Domin- 
ique Auguste Lereboullet. He was Dean of the Faculty of Sciences at 
Strasbourg, and at the same time Professor, with great success, of zool- 
ogy. He was also Director of the Museum of Natural History in that 
city. Time fails us to notice his life, which was devoted to constant study, 
or to speak of his labors, which have given him all kinds of recompense 
and a high rank among men of science. He died at Strasbourg, Oct. 6th, 
1865, at the age of 61. He had been more than 40 years in the Faculty 
of which he was Dean. 
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II. CHEMISTRY AND PHYSICS. 

1. On Niobium and its compounds, — Blomstraivd, Marionac and 
RsRMANN, have published, respectively, investigations of the compounds 
of niobium ; unfortunately, however, without disposing of the extraor- 
dinary difficulties of the subject, and without agreement of results. 
Blomstrand's conclusions may be briefly stated as follows : There are 
but two iantalnra metals, niobium and tantalum, and these form but two 
acids, namely, niobic acid, NbOg, and tantalic acid, TaO^. Hyponiobic, 
dianic and ilmenic acids have no existence, and there are no peculiar 
acids in euxenite. The hyponiobic chlorid of Rose, Nb2 CI 3, is a pe- 
culiar oxychlorid, probably Nb^ClgOg. The hyponiobic acid of Rose 
is the true niobic acid, and in a purer state is also the dianic acid of v. 
Eobell ; Rose's niobic acid (at first called pelopic acid) is a mixture of 
niobic acid with tantalic acid, and Hermann was right in asserting that 
he had found tantalic acid in the columbite of Bodenmais, The equiv- 
alent of niobium is about 40. The native tantalates and niobates may 
be included under the general formula 2RO,5R, O2, and there are vari- 
ous mixed or intermediate minerals between the true tantalite of Kimito, 
2FeO, STaO,, and the true niobite of Greenland 2FeO, SNbOg. 

Marignac has studied the fluorine compounds of niobium. He arrives 
at the conclusion that the hypo-fluoniobates contain three atoms of fluo- 
rine and that hyponiobic acid has a higher equivalent than that assigned 
by Rose, namely, 266 in place of 243'2. The crystallographic examina- 
tion of the hypo-fluoniobates leads to the remarkable result that these 
salts are isomorphous with the fluo-stannates and fluo-titanates, so that 
HabFj replaces TigF^ and Sn^F^. To explain this isomorphism Mar- 
ignac assumes that the so-called hypo-fluorid of niobium is an oxy-fluorid 
and he exhibits the relations between the oxyfluo-niobates, fluo-titanates, 
and oxyfluo-tungstates, by the following formulas in which it must be ob- 
senred that atoms and not equivalents are used : 

Potassium compounds, TiKaFg-HaO NbKaFjOjHaO WK3F403,H30. 
Copper compounds, Ti Cu Fg . 4H3O Ti Cu F5O , iHgO W Cu F4O2 , 4H2O. 

According to this view the so-called hypo-niobic chlorid is an oxy- 
chlorid NbgOgClg, and hypo-niobic acid is NbgOg, and might better be 
termed oxy-niobic acid. Marignac further shows that the formula 
NbjO^CIg agrees better with Rose's analyses than that given by Rose 
himself, NbsOlg. The author promi^ a further investigation of the 
subject. 

Hermann has published a very extensive and elaborate memoir on the 
tantalum metals. He admits the existence of three distinct metals, 
namely : tantalum, niobium and ilmenium. Tantalic and ilmenic acids 
have respectively the formulas Ta^Og and IlgOg ; hypo-niobic acid is 
represented by the formula NbjOg, and niobic acid by NbOg. The 
columbite of Middletown contains both ilmenic and hypo-niobic acids ; 
for Hermann's methods of separating the diflerent acids from each other 
we must refer to the original memoir. According to him the equivalent 
of ilmenium is 52*37, and that of niobium 52*80, a degree of coiuci- 
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dence which does not increase our confidence in his results. — Blomstrand 

in Ann. der Ckemie und Pkarm,^ cxxxv, p. 108; Marignac in the same, 

czxxv, 49 ; Hermann in Journal fur prakt Ckemie^ xcv, p. 65. w. G. 

2. On methyl-benzyl. — The identity of toluol with methyl-phenji, 

C H ) 

p^ pr^ r 1 ^^ demonstrated some time since hj Fittig and Tollens, but 

these chemists found that xylol was not identical with ethyl-phenyl 

C H ) 

n* TT * [• , though isomeric with it. Fittig and Glinzer have now shown 

that xylol is identical with methyl-benzyl, p**tt >•, which may beob- 

tained by the action of sodium upon a mixture of bromid of benzyl 
Cj^H-Br, and iodid of methyl, CgHgl. As thus prepared xylol boils at 

189®. Ethyl-benzyl, p^^u^ j-, prepared in a similar manner boils at 

150° C, and appears not to be identical with cumol. — Ann, der Chemie 
und Pharm,^ Ivii, p. 47. w. o. 

8. On the detection of chlorine^ bromine^ and iodine, by means of the 
spectroscope. — A. Mitschkrlich has succeeded in applying the spectro- 
scope to the detection of extremely minute quantities of chlorine, bromine 
and iodine, and has thus materially extended the use of the instrument 
His process is as follows : The dry solid substance to be examined is to be 
mixed with half its weight of sulphate of ammonia and one-tenth of its 
weight of oxyd of copper. The mixture is to be brought into the bulb 
of a glass tube which is connected at one end with an apparatus for gen- 
erating hydrogen, while the other end near the bulb is open. Hydro- 
gen is then to be passed through the tube and kindled, after which the 
bulb with the substance is to be heated slowly. The flame is at first 
colored by copper, but after the oxyd is reduced the spectrum of the ha- 
loid salt of copper makes its appearance as described and figured by the 
author in a former paper. In this manner without further practice, J of 
l*per cent of chlorine, ^ per cent of bromine, and 1 per cent of iodine 
may be detected. As sulphate of ammonia gives a spectrum of its own, 
its use is disadvantageous when small quantities of chlorine, bromine and 
iodine occur together. In this case it is better to precipitate with a salt 
of silver, mix the precipitate with twice its weight of oxyd of copper, 
and proceed as before. In this manner we may detect -^ per cent of 
chlorine, ^ per cent of bromine, and ^ per cent of iodine in the precipi- 
tate. The spectra follow each otli^r in regular order : first that of chlorid, 
then that of bromid, and lastly th^t of iodid of copper ; an effect which 
is due to the different degrees of volatility. When very small traces of 
bromine and iodine are present with a great excess of a chlorid, a deci- 
gramme of nitrate of silver may be added to the solution and the pre** 
cipitate after standing a short time examined as above. In this manner 
five milligrammes of bromid of sodium were detected in one pound of 
chlorid of sodium, the spectrum of bromid of copper lasting five minutes. 
The process again repeated gave a second spectrum lasting six minutes. 
Since -j\^ of a minute is sufficient for the recognition of the spectrum it 
follows that one ten-millionth of bromine can be detected by the spectro- 
scopic method, and the reaction of iodine is equally delicate. In 6^ 
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pounds of sea water the author detected bromine, the spectrum lasting 
seven minutes, but the iodine reaction could not be obtained from this 
quantity of water. When organic substances are to be tested for bromine 
and iodine a tube with two bulbs must be employed. The oxyd of cop- 
per is to be placed in the bulb nearest the flame, and the organic sub- 
stance in the other ; the products of the distillation of the organic mat- 
ter are thus carried over the heated metallic copper, and in this manner 
the smallest traces of chlorine, bromine and iodine may be detected even 
when traces of one are present with a large excess of the others. The 
author did not succeed in making satisfactory quantitative determinations 
by the above mentioned process. In conclusion, Mitscherlich states his 
conviction, based upon spectroscopic investigations, that iodine and nearly 
al^ the other metalloids are compound bodies, and promises to describe the 
experiments upon which this conclusion is ifbunded. — Poffj. Ann., cxxv, 
p. 629. w. G. 

4. On silicium-methyl, — Friedel and Crafts have described the pre- 
paration and properties of silicium-methyl. By the action of chlorid of 
silicium upon zinc-methyl the authors obtained a limpid liquid lighter than 
water boiling at 30®-31® C, and burning with a bright flame which gives 
off a siliceous smoke. The analyses and vapor density agreed with the 
formula Si(€)H3)^.t It is worthy of notice that the boiling point of sili- 
cium-methyl is 122° C. below that of silicium-ethyl, which makes a dif- 
ference of about 80° for each "GHg. By the action of wood-spirit upon 
silicate of ethyl the authors obtained a liquid boiling between 143° and 
U7®C., and having the formula Si€)gHjg04, which corresponds to a 
diethyl-dimethyl silicate. The action of chlorid of silicium upon puri- 
\ fied and dehydrated wood-spirit produces normal silicate of methyl and 
! hexa-methylic bisilicate. The former is a colorless liquid with an agree- 
able ethereal odor, very soluble in water, and burning with evolution of 
white vapors. Its formula is Si(€JH3)404. The other silicate is also 
liquid; it boils at 201*-202-5°. Its formula is Si2(€H3)6e7. The 
difference between the boiling-point"* of the normal silicates of methyl 
and ethyl is 44® C, or only 11** for a molecule of CJHg. The difference 
between the boiling-points of the disilicates is 33°, or about 5° for €)H2. 
^Bulletin de la SociSte Chimique, May, 1865, p. 356. w. o. 

6, On the organo-metallic radicals, — The researches of von Oefele upon 
the compounds of sulphur with ethyl have already been mentioned in 
this Journal. Cahours, without, as it appears, waiting for the comple- 
tion of von Oefele's investigation, has taken up the subject and has pre- 
pared a number of analogous bodies of much interest. By the action of 
bromine upon sulphid of methyl (02113)282 the aufhor obtained a body 
crystallizing in beautiful octahedral amber-colored crystals having the 

formula Sg -j -d ^. Oxyd of silver decomposes this substance and yields 

"^2 1 O ^ which is entirely neutral to test paper. lodid of methyl acts 
energetically upon sulphid of methyl and yields a white crystalline mass 
having the formula Sj ] t ^. The crystals become brown under the in* 

t Si = 28. 
Am. Joub. Soi.— Second Series, Vol. XLI, No. 121. — Jan., 1866. 
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fluence of light, and with oxyd of silver yield Sg i q^®, which possesses 

extremely energetic alkaline properties. The salts of tri-methyl sulphurine 
crystallize well, but are usually deliquescent The iodid of ethyl-diniethjl 

C Me, 
su'i h urine Sg, •< Et , may be prepared in a similar manner, and yields 

a basic oxyd and crystalline salts. Iodid of methyl unites with tellnrid 

( Me 
of methyl to form a crystalline mass which has the formula Te^ 1 T ^' 

With oxyd of silver this salt yields a basic oxyd, A similar ethyl com- 
pound also exists as well as analogous bodies containing selenium in 
place of tellurium or sulphur. Sulphid of allyl also combines with iodidTof 

methyl, yielding the iodid of tri-allyl sulphurine Sg •] i ^ ^'^s Bromid 

of ethylene, C^H^Br^, unites with sulphid of methyl to form a bromid 

having the formula Cj2HjgBr2S4=S^ J. (C^H^)". This bromid yields 

l Br, 

a basic oxyd and well defined salts. Brominated bromid of ethylene 
C^HgBrg unites with sulphid of methyl to form a bromid having the 

formula Sg i (C^Hg)'", Iodoform CjHIg gives an analogous iodid. It 

is easy to see that all the above mentioned compounds belong to the 
types SgX^, S^Xg, or SgXjg, and that sulphur, selenium and tellurium 
must be regarded in these compounds as tetratomic. — Bulletin de la So- 
ciete Chimique, July, 1865, p. 40. w. o. 

6. On some salts of teroxyd of thallium, — Strecker has described sev- 
eral interesting salts of the teroxyd of thallium which possesses well 
marked basic properties. Raw chlorid of thallium crystallizes from a 
solution of carbonate of soda in white feathery groups of crystals, while 
a small portion remains in solution and may be precipitated by iodid of 
potassium. In alkaline solutions thallium is easily though not com- 
pletely reduced by organic substances, such as grape, or milk sugar; on 
boiling the metal separates as a gray porous mass. When hypo-chlorite 
of soda is added to a solution of proto-chlorid of thallium in carbonate 
of soda, a brown precipitate of teroxyd of thallium is gradually formed 
which settles slowly and may be washed by decantation. According to 
Strecker the teroxyd is anhydrous; warm dilute sulphuric acid readily 
dissolves it to a salt which, dried in air, has the formula TlOg .SSOg-f 
7H0; the salt when dried at 220® C. contains only one equivalent of 
water. Ueat decomposes the sulphate according to the equation 

TlOg, 3S0g+H0z=T10 . SOg+SOg+HO . SO3+2O. 

The sulphate combines with the sulphates of soda and potash to form 
double salts which have respectively the formulas 

Ti03,3S03+NaO, SO3 and Tl03,2S03+2(KO,SOg). 

Oxalate of ammonia gives a heavy white precipitate in a solution of the 
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lulphate of teroxyd of thallium in dilute sulphuric acid. The precipi- 
tate may be washed with cold water in which it is quite insoluble. Boil- 
ing water decomposes this salt with evolution of carbonic acid. Heated 
in a glass tube the thallium is reduced and is easily fused to a single 
globule. The salt has the formula TIO3, SCgOj+NH^O, C^Oa+Oaq. 
Strong nitric acid dissolves teroxyd of thallium, forming a crystalline ni- 
trate which has the formula TIO3, dNOg-{<*^A<l* "^^^ solution of this salt 
gives a siskin-green precipitate with ferro-cyanid of potassium and a 
yellow precipitate with the ferrid-cyanid. lodid of potassium produces 
a black precipitate which is doubtless a ter-oxyd. Strecker suggests that 
thallium presents analogies both with monatomic and triatomic elements 
and does not lend support to the theory of the invariability of atomici- 
ties. — Ann, der Chemie und Pharm,^ lix, p. 207. w. o. 

*I. On the synthesis of butyric and capronic ethers, — Frankland and 
DuppA have published a preliminary notice of the very interesting and 
important results of their investigation of the alternate action of sodium 
and iodid of methyl or ethyl upon acetic ether. P'rankland and Kolbe 
in 185*7 proposed to refer acetic acid and many other organic bodies to 
the type of carbonic acid, an atom of methyl taking the place of an 
atom of hydrogen. In this manner the formula of acetic ether, using 

c]h 

atomic instead of equivalent weights, becomes C < ( H . If one atom 

O 
OC2H, 

of hydrogen in the atom of methyl be replaced by an atom of methyl 

(CH3 

( H . The replacement of a sec- 
O 

ond atom of hydrogen and methyl should yield butyric ether 
f (CH, 

Ci ( n , which would also be formed by replacing one atom of 


hydrogen in acetic ether by ethyl. The replacement of two atoms of 
hydrogen in acetic ether by two of ethyl should yield capronic ether 

C]C,H, 

( H , and finally the replacement of three atoms of hydrogen 

OC^H, 



we shall have propionic ether C « 



c^ 



CjHjj. By the 
action of sodium upon acetic ether a crystalline mass is obtained which 
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with iodid of etbyl yields, among other products, butyric ether from which 
the acid may easily be obtained. The reaction by which butyric ether 

I C ■< H c H ) 

is obtained may be expressed by the equation Q-l (H + ^T*f = 

10 ^ ^ 

tO( 



C,H, 



OC,H, 



H 
C ( H -|-NaI. By the action of iodid of methyl upon disodium- 
O 

acetic ether the authors obtained an acid also identical or isomeric with 

c]Na fjg J C]CH, 

butyric aokl, the reaction being C < / H -\-i ,■ • j- =:C \ ( H 

^ ' O 

+ 2NaI. The Authors leave it for the present undecided whether acids 
having the formula of butyric acid, obtained by dijQTerent processes, are 
identical or only isomeric. By the action of iodid of ethyl upon disodium- 
acetic ether the authors obtained an ether isomeric or identical with 
capronic ether. Chemists will await with impatience the completion of 
this investigation^ promising^ as it does, to lead to results of the greatest 
theoretical interest. — Ann, der Chemie und Pharm,^ lix, p. 217. w. g. 

8. On ike heat of friction ; by Prof. Josiah P. Cooke, Jr. (Proc. 
of the Amer. Acad, of Arts and Sci., vi, April, 1865).— An accident to 
one of the large turbine wheels employed by the Merrimack Manufac- 
turing Corporation of Lowell has furnished a most remarkable illustra- 
tion of the modern mechanical theory of heat, and through the kind- 
ness of Mr. Isaac Hinckley, the accomplished agent of the Corporation, 
I have the pleasure of bringing the facts to the notice of the Academy. 
I cannot do better than to begin by reading Mr. Hinckley's own state- 
ment, in a letter addressed to me, dated December 30th, 1864. The 
specimens referred to in the letter I have placed on the table for the 
inspection of the Academy. 

" In accordance with your request, I herewith send you five pieces of 
metal, once portions of one of our turbines. I have placed these pieces 
in the box in the same relative position which they occupied when they 
made a part of the turbine. To make my statement clear to yon, I 
would refer to Plate I, of Mr. Francis's admirable work, ' Lowell Hy- 
draulic Experiments,' which you will find in the College Library. Our 
turbines are similar to the Tremont turbines therein shown. 

" The turbine of which these pieces were a part is one of 250 H. P., 
under a fall of 32 feet, using 75 cub. ft. of water per second. The 
wheel ss of 58^ inches diameter, with depth of float of 6 inches, and a 
velocity of 144 revolutions per minute. Its position is horizontal, and 
at a level of 3 feet below the surface of Merrimack River at its ordinary 
stage. It is mounted upon d vertical wrought iron shaft 25 feet long 
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and 6 incbefi diameter at smallest place. This shaft, is fitted at it^ 
upper end with a series of disks, by means of which it is supported in 
its box, which is again supported by a massive cast-iron frame. This 
frame supports the entire weight of the wheel and shaft. The shaft at 
its lower end is bored in the line of its axis to a depth of 5^ inches to 
receive a steel pin of 1 7-^ inches in length and 2^ inches in diameter, 
and which projects from the shaft 12 inches. The steady-pin has no 
function to perform other than that of restraining the shaft from lateral 
aberration. It is free to revolve in a box made of three pieces of case- 
hardened iron, so placed in a cast-iron frame as to allow free play to the 
steady-pin and the free access of water to it. Each of these three 
pieces composing this box is kept up to its place by following-screws 
working in the cast-iron frame which is bolted to the stone floor of the 
turbine pit. In the Tremont turbine this floor is of wood, and in Plate 
I, the steady-pin is marked * I.' 

" The pieces sent are marked Nos. 1 to 5. No. 1 is the portion of 
the steady-pin which was nearest the shaft ; No. 2, the other extremity 
of the same pin ; Nos. 3, 4, 5, the three pieces of case-hardened iron 
forming the box, with portions of the steady-pin attached. You will 
at once perceive that this steel has been partially fused, and can thus 
account for its attachment to the iron. 

"The facts are, that on noticing some irregularities of motion on the 
part of the wheel, it was stopped, and the water pumped from the pit 
until the floor was bare. Inspection showed that the following-screws 
had not done their duty uniformly ; and the three pieces, Nos. 3, 4, 5, 
no longer preserved their proper relative positions, nor allowed free 
play to the steady-pin. The consequence was, an amount of friction 
causing heat sufficient to fuse steel, although the latter was immersed 
three feet deep in a raceway ten feet wide, through which was passing 
seventy-five cubic feet of water per second. 

"A similar accident happened thrice to our turbines, which are now, 
however, safely guarded against such mishaps." 

There are two points in connection with these facts to which I wish 
especially to call attention. In the first place, the weight of the wheel 
did not rest upon the surfaces of friction. The three pieces of case- 
hardened iron in their displaced position acted simply as a brake upon 
the revolving shaft, so that the heat must have resulted wholly from 
the destruction of mechanical motion. The immense moving power of 
the wheel, instead of being directed wholly into its appropriate channel, 
was in part transformed into that mode of atomic motion called heat. 
In the second place, the temperature attained was at least the welding- 
point of iron, and this, too, although the heated metal was immersed in 
a stream of flowing water. It is undoubtedly true, that the spheroidal 
condition of the water would greatly retard the loss of heat, but still 
the loss must have been exceedingly rapid. Now the loss, even at the 
highest temperature attained, must have been fully supplied by the heat 
generated during the same time; and this must, therefore, have been 
evolved with equal rapidity at the surfaces of friction. No change in 
the molecular condition of the iron, and no abrasion of the metal, is at 
all sufficient to accouut for this continuous, prolonged, and immensely 
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rapid evolution of heat, and the facts force upon us the conclusion, that 
the destruction of mechanical motion is the one and only eflBcient cause. 
Moreover, if we admit the generally received principle of mechanics, 
that motion cannot be annihilated, the conclusion that heat is a mode 
of motion is equally irresistible. Lastly, it is evident that the facts here 
stated perfectly accord with the well-known experiments of Rumford 
and Davy ; only since the moving power of the Merrimack turbine is 
so much greater than that employed by these distinguished experiment- 
alists, the results which 1 have had the pleasure of exhibiting are more 
striking and conclusive than any which have been previously obtained. 

9. On the Magnetic effects of the Aurora, (In a letter to the editors 
from Mr. Moses G. Farmer, dated Salem, Mass., Oct. 2, 1865.) — In the 
Boston Evening Transcript of Aug. 4th, 1865, was published an ac- 
count of some observations made by Mr. Geo. F. Milliken, manager of 
the Boston office of the American Telegraph Company lines, upon the 
magnetic effects of the aurora. 

Mr. Milliken says that in one case, the deflection of the needle of his 
galvanometer reached 78°, and remained at that deviation for about two 
minutes. I had the curiosity to insert my Gaugain galvanometer into 
this same circuit, in order to ascertain the actual value of this deflection. 
I found it to correspond to the evolution of -nftAr ^^ * cubic centimeter 
of mixed oxygen and hydrogen gases per minute, equal to the decompo- 
sition of -f^^xf of a grain of water per hour. 

Let us assume for the unit of strength of current the evolutions of 
one cubic centimeter of mixed gases per minute, and let S signify 
strength of current measured according to this unit. Let the unit of 
resistance be that offered by one foot of a round wire, one twentieth of 
an inch in diameter, and made of pure copper, (nearly = 130000 foot- 
seconds,) and let R denote units of resistance. Denote units of electro- 
motive force by E, then will E = RS. Furthermore, denote units of 
electrical energy by E, then will E=:RS2=:ES express the relations 
between electrical energy and its corresponding resistance, electromotive 
force and strength of current. The mechanical value (denoted by M) 
of this unit of electrical energy is equal to tthM/^tt foot-lbs. per minute, 
or M=- 001 9 E. 

The measured resistance of the line from Boston to Springfield, in- 
cluding the relays in circuit, was found to be equal to 515970 of our 
units ; hence the electrical energy per minute, exerted by the aurora 
upon the line while the needle stood at 78**, was E= 51 5970 X (683)2=: 
241241 ; and its equivalent mechanical value was M=:'0019X 241241= 
46.173 foot-lbs. per minute. 

This wire is of iron, and is one hundred miles in length ; it was orig- 
inally of the wire known as No. 9, hence its volume could not exceed 

?X(-148)2x5280X12X100=zl08925 cubic inches,=:63'03 cubic feet. 

Therefore the mechanical energy per cubic foot of the wire= r— = 

^•32 foot-lbs. per minute. 

If we suppose the auroral energy to be equally active at all points of 
gpace where its presence was evident, we shall find it to amount to 
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6280»X'?-S2==1077489008640 foot-lbs. or more than 32000000, thir- 
ty-two millioQs) of horse-power per cubic mile of space. When we 
remember that the effects of this aurora, or magnetic storm, were felt 
in England as noticed by Mr. Airy, and probably upon the Atlantic 
cable which was then being laid, we can, in some degree, realize what 
mighty energies may be at play around us, and yet their effects be as 
harmless as the silvery moonbeaims. 

II. MINERALOGY AND GEOLOGY. 

1. Pachnolite^ a new mineraL — In searching for crystallized cryolite, 
Enop has discovered an interesting mineral which occurs in druses and 
on the lines of cleavage of partially decomposed or weathered cryolite. 
The mineral is fouud in two varieties. In one case the crystals rest on 
the cryolite, and occur in right-angled parallelopipedons with three un- 
equal cleavages parallel to the basal and lateral planes of the crystal. 
The other variety occurs in druses formed by the solution and removal of 
the cryolite. These druses are curiously divided by rows of crystals of 
the new mineral placed end to end, forming little comb-shaped partitions, 
the center of each partition being in the line of cleavage of the original 
cryolite. The crystals are lustrous, transparent and colorless, and from 
their resemblance to hoar-frost, Knop has named the new species Pack- 
nolite from ndxyrj^ frost 

Heated gently in the closed tube, the mineral gives off neutral water, 
at a higher temperature the water has an acid reaction, heated rapidly 
it is decomposed with crackling and the formation of a white cloud 
which condenses on the walls of the tube. It is decomposed by sulphuric 
acid with evolution of fluohydric acid. Chemical composition : 

Fe A\ Na Ca 1&. 

60-79 1814 1216 17*26 960 = 102-94 

from which Knop draws the formula 3(fCa, fNa,) Fl-f-Al2Fl3+2fi[= 
F! 51'12, Al 12-29, Na 12-38, Ca 16-14, fi 8.07=100. 

The crystalline form of pachnolite as determined by Knop and ▼. Rath 
is trimetric. The crystals occur in simple rhombic prisms sometimes 
with octahedral planes with pyramidal terminations, and occasionally the 
pyramidal planes have a stair-like form growing smaller towards the 
end of the crystal. — Annalen der Ckemie und Pharmacie^ vol. cxxvii, 
p. 61. [Dr. G. Hagemann, chemist to the Alkali Works at Natrona, 
PeoDsylvania, has in a recent letter communicated to us the results of 
his investigations of this species, confirming the observations of Knop as 
to its crystalline form and chemical composition. Dr. Hagemann's 
analysis gives : 

Fl Al Na Ca fi[ 

61-16 10-87 1204 17'44 8-68 = 99-68 

• 

It is interesting in this connection to note that cryolite is now imported 
from Greenland by the cargo to Natrona for the purpose of manufactur- 
ing soda ash, alumina salts and other products mentioned in volume 
uxv, p. 285.] o. J. B. 
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2. On Chrysolite with Chromic Iron in Pennsylvania ; by Dr. F. A. 
Genth. From a letter to Prof. Dana, dated Philadelphia, Dec. 10, 1865. 
— It is about one year ago, since I wrote Prof. Brush of a very interesting 
discovery which Prof. Booth made, of a large crystal of chrysolite from 
the great (or once great) chrome mine, called Wood's mine, in Lancaster 
Co., Pa. The occurrence is the more interesting to me, since, in a certain 
degree, it confirms my views as to the parent rock of the serpentine and 
talc of the chrome region. I may add that I have also received chry- 
solite, associated with hornblende and magnetic iron, from near Media, 
Delaware Co., Pa., at which locality occur the best crystals of chromic 
iron. 

3. Crystallized Gold in California, — Prof. W. P. Blake states that a 
mass of gold which is for the most part a congeries of imperfect crystals, 
has been found 7 miles from Georgetown, El Dorado Co., California, 
which weighs 201 oz., and is valued at $4,000. The mass is now in New 
York city. 

He also has a California crystal of an octahedral form, which if per- 
fect would measure 2 inches on a side. — In a letter to Prof, Dana, 

4. On an Asphalt vein in Wood Co., Western Virginia ; by J. P. 
Lesley. (Proc. Amer. Phil. Soc, ix, 183, 1863.) — This vein, situated 
about 20 miles (in an air line) south of Parkersburg, cuts vertically 
through rocks that are nearly horizontal and have a strike of S. 78° W., 
while the strike of the county is S. 36®-40° W. It is a vein of a solid 
bitumen-like substance rather than a coal bed. It resembles the glos- 
siest, fattest caking coals; much of it breaks up into small prisms, and 
none consists of layers. In an assay made by Mr. B. S. Lyman of Phila- 
delphia, in which the amount of hydrocarbon soluble in benzole was 
found to be about one-half of the whole, the volatile matter, according 
to the mean of two assays was 47*11, and of ash 1*73. The substance 
filling the vein is beyond question, Mr. Lesley observes, a product of the 
gradual oxydation of coal oil that once filled the open fissure. 

'5. Descriptions of Fossils of the Marshall Group of Michigan, and 
its supposed equivalent in other States ; by Prof. A. Winchell. — Prof. 
WinchelPs extensive investigations among the fossils of the sandstones 
lying between the Devonian Black Shale of the interior basin (equivalent 
of the Genesee shale of New York), including the beds called the Wa- 
verly sandstone in Ohio, and those of the rocks of which his Marshall 
Group in lower Michigan consists have led him to suggest, if not believe, 
that these beds are not equivalents, even in part, of the Chemung beds of 
New York, but rather of certain conglomerates in western New York 
which have been referred to the inferior Carboniferous. His former iden- 
tifications of fossils with Chemung species are all abandoned, while an 
identity with four of the few species of the conglomerate alluded to 
(found only 4 miles north of Panama, Chautauque Co.) is proved. These 
four species are Euomphalus depressus Hall (Straparollus Ammon White), 
Cypricardia contracta Hall (Edmondia ? bicarinata Winchetl), Edmondia 
oequimarginalis Winchell, and Allorisma Hannihalensis Shumard. From 
the facts, he says, ** it does not seem unreasonable to suspect a continuity 
between the more western beds and the supposed Carboniferous conglom- 
erate " at least until observation shall have demonstrated that the Mar- 
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shall Group is in stratigrapbical position really below that formation. 
The investigations in the more western States tend to confirm this view. 
The number of spe(^ies that have been described from the rocks is about 
879, 170 of which were first described by Prof. Winchell. The present 
paper contains descriptions of 04 species, 36 of them new. 

6. On a few of the Foesiliferous localities in Livingston and Genesee 
Counties, iV". Y, ; by Henry A. Green. — (Communicated for this 
Joarnal.) — To reach one of the best localities of the Portage group, in 
this region, proceed about a mile up the ravine of Buck Run, from 
where it crosses the road a little south of the village of Mt. Morris. The 
spot may also be reached by going to the house of Mr. Sterling Case, 
upon whose land it lies, and proceeding along his private road to the 
ravine. Though much of the Portage group is destitute, or nearly so, 
of fossils, here is a considerable extent of the shale, at or near the bot- 
tom of the ravine, that is comparatively rich in organic remains. Nearly 
everywhere around this place patient labor will be rewarded with suc- 
cess, but some particular portions are much richer than others. By 
breaking up only a few cubic feet of the shale, I have procured large 
numbers of Ungulina suborbicularis and Avicula speciosa, I have 
also obtained, though less abundantly, the Phragmostoma natator, one or 
two species of Retzia, Clymenia complanata^ Orthoeeras aciculum, Bel- 
lerophona, Goniatites, and several other species of Mollusca. 

A little farther up the ravine, I found, at one time, a portion of a fossil 
plant The part obtained was nearly a yard long, from two to four 
inches in width and about half an inch thick. There is but little coaly 
matter about it, the larger part consisting of pyrites and shale. 

At Gibsonville, a few miles west of our village, I have found quite a 
number of these plants. One of these I traced some six or seven feet. 
It was about four inches wide, and one-fourth of an inch thick, and was 
composed of coal. 

Along the Cashaqua Creek there are good chances to work, but I have 
not had as good success as on Buck Run. 

Of localities of the Hamilton group, the following are the most pro- 
ductive at present known to me. 

The Geneseo localities do not seem to be as well known as some 
others, though now the most accessible of all, as they lie along or near 
the railroad. At the quarry near the depot, fragments of the Pha4:ops 
bufo are quite abundant, but perfect specimens are not common. Here 
I obtained the most perfect Cacabocrinus liratus that I have seen. Have 
also found the same species at York. Of all the specimens I have seen, 
save this, only the lower half of the head is perfect, while the upper half, 
showing the arms, has been wanting. A large portion of this specimen 
is nearly perfect; it shows the forms and markings of the large plates of 
the lower half, and the smaller hexagonal plates of the upper half, also 
the bases of the ten arms, which are arranged in five sets. 

About a mile south of Geneseo, the railroad crosses Fall Brook at 
Cuylerville Station. Passing up this creek nearly to the Falls, an abund- 
ance of fossils may be obtained ; have found specimens of shells here 
that I have not noticed elsewhere in this region. 
Am. Joub. Sol— Second Series, Vol. XLI, No. 121.— Jan., 1866. 
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Here also is an outcrop of the fisb-bearing, pyritiferous bed% 
though at present covered by a slide of earth, so that only loose slabs can 
be obtained. Fish remains are not so abundant here as at Moscow, but 
the bed is crowded with minute Brachiopoda and Gasteropoda, with some 
Pentremites, Goniatites and Trilqbiles, 

The richest locality near Moscow is best reached by going north from 
the church nearly a mile, and turning down the first right hand road. 
Having crossed the stream just beyond the termination of this road, pass 
down it a few rods to where the shale is exposed in an abrupt bluff. 
Both above and below this, along the creek, fossils are very abundant and 
in fine preservation. Among them are Atrypa reticularis, A, rugosa, 
A, zigzag, Phacops hufo, Homalonotus DeKayi, Nucleocrinua lucina, 
and aCrinoid much reseniblinga Comatula, By following up, for a short 
distance, another branch of this stream, from a point one-eighth of a 
mile northwest of the village, the characteristic fossils of the Moscow 
shale may be obtained abundantly. 

Intercalated between the beds of the Moscow shale, at this place, are 
lenticular masses of iron pyrites, from five to thirty feet in diameter, and 
from one to six inches in thickness. They contain fishbones and teeth in 
abundance, as well as numerous Brachiopoda, Gasteropoda and Cephalo- 
poda, and occasionally Crinoidea. 

Going north from Moscow about three miles, the road crosses Paterson's 
Creek. A few rods above this point the ravine begins, and along the 
bottom of this for some distance is a rich spot for the fossil seeker. The 
Phacops bufo and Cacabocrinus glyptus are among the choice things that 
I have found here. 

The York localiiv is best worked near a saw-mill about one-half mile 
nearly west of the village. By breaking up the hard stratum that forms 
a slight fall in the stream, close by the mill, a rich harvest may be ob- 
tained. This rock holds the Avicula flahella, Microdon bellistriattis and 
a variety of rare Conchifers. At nearly all points about the mill, where 
the rock can be worked, it is productive. Also, at various points along 
the stream, for nearly two miles below the mill, there are good localities. 

A very rich locality lies on the road from Pavilion to E;x8t Bethany, 
and is between one and two miles from the latter place, near the residence 
of Mr. Frank Peck. Here are found fine specimens of the Atrypa fim- 
briata and A, hirsuta, also a Conocardium and the Dalmania calliteles. 
To many of the corals found here are attached roots of the Crinoidea, 
species of Aulopora, and quite a number of Bryozoa. On one small bit 
of coral I have counted five parasitic species. The corals are quite plen- 
tiful here, especially Heliophylli and Favosites, 

The Marcellus shale outcrops near Avon and LeRoy. At Littleville, a 
mile south of Avon, both the limestone and shale of this group are exposed. 

A little farther north, along what is called the Little Coneseus, and a 
few rods above the Erie railroad, is another outcrop. 

At LeRoy. just below the Main St. bridge, there is a good chance to 
work the ^ihale. At each of these points the characteristic fossils of the 
Marcellus may be obtained. 

The Corniferous limestone outcrops in numerous places in this region, 
but I will indicate only a tew of the favorable ones for collecting. 

Near Stafford and along the road toward Batavia, this limestone abounds. 
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The quarries at LeRoy are in the Corniferous. Going east from the 
village about a mile, on the road to Caledonia, then turning into the first 
left band road and following it for about three-fourths of a mile, a point 
is reached where Corniferous fossils abound. From this locality, pro- 
ceeding east and southeast, there is a range of rich localities. The 
corals are mostly silicified, and the rock may be removed by digesting in 
chlorhydric acid, leaving them in their original perfection. 

^ote, — Many of the fossils of the Hamilton shales are composed of 
carbonate of lime. When this is the case the shale may be removed, 
without injuring the fossil, by letting bits of caustic potash dissolve upon 
it. The work proceeds quite rapidly where the shale is free from impuri- 
ties, but an admixture of lime retards, though it does not altogether stop 
it Also when very cold the potash acts slowly. 

Mt. Morris, Aug. 26, 1865. 

7. Chatham Islands; Peat fifty feet deep, — In an article on the 
Chatham Islands, by H. H. Travers, in the Proceedings of the Linnsean 
Society, ix, 135, the author states the following among many other inter- 
esting facts.-— The general surface of Chatham Island, except of that part 
which lies to the south of Petre Bay, is low and slightly undulating, 
with occasional hills. For example, on the tract to the north of the bay 
(to the left of the route from Wangaroa to Wari-kauri) there are three 
or four conical hills, attaining an elevation of 600 or 700 feet, and com- 
posed of basaltic and doleritic rocks, and some lower hills near the sea- 
coast on the north side of the island. These hills are clothed with bush 
from top to bottom. The country to the eastward of the Great Lagoon 
is very low, scarcely rising in any part more than 60 feet above the sea- 
level. The peninsula to the south of Petre Bay is more hilly ; the hills 
composed principally of basalts and tufas, and presenting, from Jenny 
Reef round to Cape Fournier, abrupt escarpments to the sea. The soil 
is peaty, and is often 50 feet deep. In several parts of the island this 
peat has been on fire for years, burning at a considerable depth below 
the surface, which, when sufficiently undermined, caves in, and is con- 
sumed. I have seen the loose ashes arising from these fires upwards of 
30 feet deep. In one place I noticed, in the burning peat, at the depth 
of 6 or 7 feet from the surface of the ground, the trunks of trees of a 
growth evidently far exceeding any that are now to be found on the 
islands. I was, I am sorry to say, unable to obtain any specimens, in 
consequence of the great height of the wall of peat and the mass of hot 
ashes below. The surface-growth (exclusive of bush) consists principally 
of grasses and sedges, with patches of fern ; but I have little doubt that 
large numbers of indigenous herbaceous plants have been destroyed, 
partly by the constant tiring of the surface by the natives, and partly by 
the pigs, cattle, and horses which roam all over it. Nearly the whole 
country had, in fact, been burnt shortly before my arrival. 

8. Notice of some new Types of Organic Remains from the Coal Meas* 
ures of Illinois ; by F. B. Meek and A. H. Worthen. From the Pro- 
ceedings of the Acad. Nat. Sci. Philad., March, 1 865. — The fossils here 
described are from Morris, Grundy Co., Illinois, the same with that of the 
fossil insects described by Mr. Dana in volume xxxvi of this Journal. 
The species are the Crustaceans, Belinurus Dance, Acanthotclson Stimp- 
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sonii, and A, incsqualis, Palceocaris typus^ Anthracopalcemon gracilis: 
the Myriapod, Anthracerpes tjfpus ; the Insect, a Lepidopter, Palcto- 
campa anthrax. The specimens are finely preserved. The new genus 
Acanthotelson is Tetradecapodan ; that of Paloiocaria is of uncertain re- 
lations, it appearing to combine pecuh'arities of both the Decapod and Te- 
tradecapod type ; but the most important characters for settling the ques- 
tion are not preserved. 

9. Remarks on the Genua Taxocrinds (Phillips) McCoy ^ 1844, ani 
its relations to Forbesiocbinus Koninck and LeHon, 1854, with descrip- 
tions of a new species ; by F. B. Mbrk and A. M. Worthen. From the 
Proceedings of the Acad. Sci. Philad., Aug. 1865. — The paper shows that 
the genus Forbesiocrinus is iudentical essentially with the older genus 
Taxocrinus, or only a section of the latter. This paper is followed by 
another, by the same authors, containing descriptions of new Paleozoic 
Orinoids of Illinois and some of the adjoining States, and also by a note 
on the genus Oilbertsocrinus of Phillips. 

10.-4 Catalogue of the PaloBozic Fossils of North America^ by B. F. 
Shumard, M.D. 16 pp. 8vo, from the Transactions of the Acad. Sci. of 
St. Louis, vol. ii, 1866. — ^This sheet contains the first pages of a catalogue 
which if completed with thoroughness will be of great service to Ameri- 
can Paleontology. The author commences with the North American 
Echinoderms, gives a long list of works and memoirs on the subject, 
occupying 6^ pages, and then commences with the list of species and 
references. Only two genera are included in the part thus far received 
by us, viz: Acanthrocrinus and Actinocrinus. 

11. Geological Survey of Canada; Paleozoic Fossils, vol. i, 426 
pp. 8vo. By E. Billings, F.G.S. — This work consists of descriptions of 
446 now species of Lower and Middle Silurian Fossils with re-descriptions 
and in some instances additional details of about 50 others that were 
previously published. Sir W. E. Logan, in the preface, says '*It has 
been prepared from time to time, according as the new forms were dis- 
covered, or as more perfect specimens of those already known were pro- 
cured. The only systematic arrangement, therefore, that could be 
followed, was to group the descriptions together in a series of articles. 
The first portion, consisting of twenty- four pages, was issued in Novem- 
ber, 1861, — the second, pages 25 to 56, in January, 1862, — the third, 
pages 57 to 168, in June, 1862, — the fourth, pages 169 to 344, in Feb- 
ruary, 1865, while the remainder, completing the volume, with last date 
herewith, (Oct. 1865). The first three have been noticed in this Journal 
undei* the title of " New Species of Lower Silurian Fossils." There are 
over 400 good wood engravings. The publishers are Dawson Brothers, 
Montreal, and Bailliere, London, New York and Paris. 

12. Geological Survey of California, Geology, volume I. Report 
of Progress and Synopsis of the Field-work from 1860 to 1864 ; by 
J, D. Whitney, State Geologist. 498 pp. large 8vo, 1865. Published 
by authority of the Legislature of California. — The first volume of the 
Geology of California has just been issued, in the same elegant style with 
that of the Paleontology before announced. The work is full of interest 
both to the general reader and the scientific geologist. We propose to 
notice it at length in another number. 
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13. Ghld and Silver mines of Montana Territory, — The amount of gold 
and silver for 1866 from the mines of Montana Territory, as stated on 
official authority, will be sixteen millions of dollars. The region was a 
wilderness in 1862. 

IV. BOTANY AND ZOOLOGY. 

1. On the Movements and Habits of Climbing Plants ; by Charles 
Darwin. (Notice continued from the September number, p. 282.) — 
Twiners and Leaf-climbers having been considered, Tendril-bearerSy 
which are the highest style of climbing plants, next demand our atten- 
tion. But our analysis of this important part of Mr. Darwin's treatise 
must be diaproportionably brief. 

There are two kinds of movement exhibited by plants, which should 
be distinguished. 1st. Automatic, usually continued movements, not set 
in action by extraneous invitation. The gyratory movement of the small 
leaflets of Desmodium gyrans is an exalted instance of this. 2d.* Move- 
ments in consequence of the contact or action of an extraneous body, — of 
which those of the leaves of the Sensitive Plant may be taken as the 
type. Twining stems, as has been seen, strikingly exhibit the first, and 
their coiling around a support is a consequence of it. 

Tendrils for the most part execute both kinds of movement. They re- 
volve, with some exceptions, like twining stems ; and they are all more 
or less sensitive to contact, — usually more so than the petioles of leaf- 
climbers, — bending towards the impinging body so as to hook or clasp 
around it, if the size will allow. Different tendrils act differently in some 
respects, some revolving freely and sweeping wide circuits, some less evi- 
dently, and some, like those of Virginia Creeper, do not revolve at all, but 
turn from the light to the dark. But whether a tendril is the homologue 
of a leaf, or of a stem (or of a peduncle which is the same thing) ap- 
pears to make no difference in its action. On the other hand their diver- 
sity of gifts in one and the same family, or even in species of the same 
genua, is very remarkable, as may be seen especially in the Bignonia 
Family, the Grape Family, <S^c. So, also, the tendrils are commonly 
aided in their endeavors by the revolving of the internodes of the stem, 
but sometimes not, even in plants of the same genus or family. Mr. 
Darwin takes up tendril-bearing plants by natural families, beginning 
with Bignoniacese, which order contains tendril-bearers, leaf-climbers, 
twiners, root-climbers, and various combinations of these diverse modes. 
We, however, will first consider the tendrils of the Gourd, and Passion 
flower families, regarding them as typical and simple representatives of 
tendril-climbers. 

Pa^siflora gracilis^ a delicate annual species, lately introduced into the 
gardens, of the easiest cultivation, one which differs from most of its rela- 
tives in the young internodes having the power of revolving, is said by 
Mr. Darwin to exceed all other climbing plants in the rapidity of its 
movements, and all tendril-bearers in the sensitiveness of its tendrils. In 
the latter respect it decidedly surpasses our Echinocystis ; but it is nearly 
if not quite equalled by SicyoSy in which the coiling upon contact was 
first noticed as a visible movement. The revolving internodes, when in 
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the best condition, make almost hourly revolutions, and the long, delicate, 
straight tendrils revolve nearly in the same manner and at the same rate. 
The sensitiveness of the tendril, when full-grown, is correspondingly 
great, a single light touch on the concave surface of the tip causing a 
considerable curvature. " A loop of soft thread weighing •j'g'^d of a 
grain, placed most gently on the tip, thrice plainly caused it to curve, as 
twice did a bent bit of thin platinum wire weighing -^ih of a grain; 
but this latter weight, when left suspended, did not suffice to cause per- 
manent curvature." After touch with a twig, the tip begins to bend in 
from 25 to 39 seconds. After coiling into an open helix upon transient 
irritation, they soon straighten again, recovering their sensibility ; but if 
left in contact, the action continues. We found it a pretty experiment, 
last summer, during the warmest days, to bring the upper part of an 
outstretched tendril by its inner or concave side against a twig or cord, 
and to see how promptly it would clasp it, revolving its free apex round 
and round it. A curious discrimination in the sensibility of such ten- 
drils i* mentioned by Mr. Darwin, as follows : — 

"I repeated the experiment made on the Echinocysiis^ and placed sev- 
eral plants of this Passiflora so close together that the tendrils were re- 
peatedly dragged over each other ; but no curvature ensued. I likewise 
repeatedly flirted small drops of water from a brush on many tendrils, 
and syringed others so violently that the whole tendril was dashed about, 
but they never became curved. The impact from the drops of water on 
my hand was felt far more plainly than that from the loops of thread 
(weighing -g^nd of a grain) when allowed to fall upon it, and these 
loops, which caused the tendrils to become curved, had been placed most 
gently on them. Hence it is clear, either that the tendrils are habitu- 
ated to the touch of other tendrils and to that of drops of rain, or that 
they are sensitive only to prolonged though excessively slight pressure. 
To show the difference in the kind of sensitiveness in different plants, and 
likewise to show the force of the syringe used, I may add that the light- 
est jet from it instantly caused the leaves of a Mimosa to close; whereas 
the loop of thread weighing ^nd of a grain, when rolled into a ball and 
gently placed in the glands at the bases of the leaflets of the Mimosa^ 
caused no action." (p. 90.) 

Of Cucurbitaceous tendrils, the most active, after those of Sicyot (which 
Mr. Darwin has not observed), are those of Echinocystis lobata. The 
internodes and tendrils revolve in about an hour and three quarters, the 
former sweeping a circle or ellipse of two or three inches in diameter, the 
latter often one of 15 or 16 inches in diameter. Perhaps the most re- 
markable appearance of discrimination in tendrils is that which Mr. Dar- 
win first noticed in this plant, but which may be seen in others, — and 
which he thus describes: — 

" I repeatedly saw that the revolving tendril, though inclined during 
the greater part of its course at an angle of about 45^ (in one case of 
only 37®) above the horizon, in one part of its course stiffened and 
straightened itself From tip to base, and became nearly or quite vertical. 

. . . The tendril forms a very acute angle with the extremity of 
the shoot, which projects above the point where the tendril arises; and 
the stiffening always occurred as the tendril approached and had to pass, 
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in its revolving course, the point of diflSculty, — that is, the projecting ex- 
tremity of the shoot. Unless the tendril had the power of thus acting, 
it would strike against the extremity of the shoot, and be arrested by it. 
As soon as all these branches of the tendrils begun to stiffen themselves 
in this remarkable manner, as if by a process of turgescence, and to rise 
from an inclined into a vertical position, the revolving movement be- 
comes more rapid; and as soon as the tendril has succeeded in passing 
the extremity of the shoot, its revolving motion, coinciding with that 
from gravity, often causes it to fall into its previous inclined position so 
quickly, that the end of the tendril could be distinctly seen travelling 
like the minute hand of a gigantic clock." (p. 75.) 

Cucurbitaceous tendrils are mostly compound, in this case three-forked. 
When one of the lateral branches has firmly clasped any object, the mid- 
dle branch continues to revolve. If a full grown tendril fails to reach 
and lay hold of any object, it soon ceases to revolve, bends down>vard3, 
and coils up spirally from the apex. Indeed it often coils while still out- 
stretched and revolving, the tendency to shorten (as we presume) on the 
inner side from the tip downward, which is usually brought into action 
by contact with an extraneous body, at length operating spontaneously. 
Uncaught tendrils when they thus coil up throw themselves of course 
into a simple helix or spire. One end being free, this is the simple and 
necessary consequence of the relative shortening of the concave side, suf- 
ficiently continued. 

In a caught tendril, the relative shortening of one side, (through which 
the tip hooks round and fixes itself to the supporting object,) being prop- 
agated downwards, the whole now throws itself into a spiral form — with 
more or less promptitude according to the species — thus pulling the free 
portion of the tendril-bearing shoot nearer to the support, and within 
easier reach of the next tendril above. Both ends of the tendril bei^g 
fixed, and the winding round an axis (real or imaginary) necessarily in- 
volving or being a twist, it is certain that the caught tendril cannot now 
coil into a simple spiral, but that the spire will be at least double, a coil 
near one end of the tendril in one direction requiring the other to twist 
in the opposite direction, unless indeed it undergoes torsion. So, as is 
familiarly known, there is at least one neutral point in a caught and coiled- 
up tendril, usually in the middle, the turns on one side of it running from 
right to left, on the other from left to right. That the coils, whether 
simple or double and reversed (as the case may be) are not determined by 
any peculiarity in the tendril, but merely by the relative f^hortening of 
one side, may be readily shown by a thread cut from a piece of india- 
rubber, of unequal tension of the two sides ; this, when stretched and 
allowed to shorten while the two ends are held fast in the same plane, 
forms at once a pair of reverse coils, or three or four such coils, just as 
caught tendrils do. 

Mr. Darwin explains the point by analogous practical illustrations. He 
shows, moreover, that an important service rendered by the coiling or 
spiral contraction ^' is that the tendrils are thus made highly elastic.^' In 
Virginia Creeper, where the ends of the compound tendrils are peculiarly 
attached, *Uhe strain is thus equally distributed to the several attached 
branches of a branched tendril ; and this must render the whole tendril 
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far stronger, as branch after brancb cannot separately break. It is this 
elasticity which saves both sinople and branched tendrils from being torn 
away during stormy weather. I have more than once gone on purpose, 
during a gale, to watch a Bryony growing in an exposed hedge, with its 
tendrils attached to the surrounding bushes ; and as the thick or thin 
branches were tossed to and fro by the wind, the attached tendrils, had 
they not been excessively elastic, would have been instantly torn off and 
the plant thrown prostrate. But as it was, the Bryony safely rode out 
the gale, like a ship with two anchors down and a long range of cable 
ahead, to serve as a spring as she surges to the storm.'' 

Moreover, while unattached tendrils soon shrink up or wither and fall 
off, as we observe in the Grapevine, Virginia Creeper, <fcc., these same 
plants show how an attached tendril thickens and hardens, gaining won- 
derfully in strength and durability. In a Virginia Creeper, "one single 
lateral branchlet of a [dead] tendril, estimated to be at least ten years 
old, was still elastic and supported a weight of exactly two pounds. 
This tendril had five disk-bearing branches, of equal thickness and of 
apparently equal strength ; so that this one tendril, after having been ex- 
posed during ten years to the weather, would have resisted a strain of 
ten pounds." 

Our space will not allow even an abstract of Darwin's account of 
the admirable adaptations and curious behavior of various tendrils, 
evert of some very common plants ; as for instance of the familiar 
Cobcea scandens, in which (the stem and the petioles being motionless) 
the great compound tendril borne at the summit of the leaf executes large 
circular sweeps with remarkable rapidity, carrying round an elaborate 
flexible grapnel, consisting of its fine subdivisions, from 50 to 100 in 
number, which are very sensitive even to a slight touch, bending in a few 
minutes toward the touched side, so that they clasp twigs very promptly, 
and all tipped with minute, double or sometimes single, sharp hooks, 
which catch in little inequalities, and may prevent the tendril-branchlets 
from being dragged away by the rapid revolving movement before their 
irritability has time to act, while the still free ones proceed to arrange 
themselves, by various queer and complicated movements so as to secure 
the most advantageous hold ; then contracting spirally so as to bring 
other portions up within reach of the support, until^all are inextricably 
knotted and fastened, and finally growing stouter, rigid and strong, bind- 
ing the plant firmly to its support. 

We cannot omit all mention of Bignonia capreolata, a not uncommon 
climber of our Southern States, of which we especially wish to obtain 
fresh seeds or young plants, that we may ourselves observe the remarkable 
behavior of its tendrils which Mr. Darwin describes. These are said to 
turn from the light, as in many other cases ; they will clasp smooth 
sticks, but soon lose their hold and straighten themselves again. A rough, 
fissured, or porous surface alone satisfies them ; their young tips seek and 
crawl into dark holes and crevices, in the manner of roots ; then they 
develop their hooked extremity,;; and, especially when they meet with 
any fibrous matter, the hook swells into irregular balls of cellular tissue, 
which first adhere to the fibres by a viscid cement, and then grow so as 
to envelop them. This tendril can do nothing with a smooth post, fails 
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to attach itself to a brfck wall, but is well adapted to climb trees with 
rough and mossy bark. 

The Virginia Creeper also turns its tendrils from the light, and, al- 
though they will occasionally clasp a slender support, in the manner of its 
relative the Grapevine, they uniformly seek dark crevices, or especially 
broad flat surfaces, as a wall, a rock, or the trunk of a tree. Having 
brought their curved tips into contact with such a surface, these swell and 
form, in the course of a few days, the well-known disks or cushions by 
which they firmly adhere. Here is a tendril-climber, which emulates a 
root-climber, such as Ivy, in the facility with which it ascends smooth 
trunks, rocks, or walls. 

A very short chapter is devoted to Hook-climbers and Root-climbers, 
The stems of the latter are said to ** have usually no power of movement, 
not even from the light to the dark. But Hoya carmosa, which twines, 
also climbs by rootlets spreading over the face of a damp wall ; and Te- 
coma radicans (our Trumpet Creeper) exhibits in its young shoots some 
vestiges of the revolving power with which its twining relatives are en- 
dowed." 

In a dozen pages of Concluding Remarks^ Mr. Darwin gives much in- 
teresting matter in the way of deduction and speculation, which it would 
be difficult to condense into an abstract. 

Plants become climbers, he remarks, in order to reach the light, and 
expose a large surface of leaves to its action and that of the free air. 
Their advantage is, that they do this with wonderfully little expenditure 
of organized matter in comparison wilh trees, which have to support a 
heavy load of branches by a massive trunk. Of the different sorts of 
climbers, hook-climbers are the least efficient, at least in temperate coun- 
tries, as they climb only in the midst of an entangled mass of vegeta- 
tion. Next root-climbers, which are admirably adapted to ascend naked 
faces of rock ; but when they climb trees they must keep much in the 
shade, and follow the trunk ; for their rootlets can adhere only by long-con- 
tinued and close contact with a steady surface. Thirdly, spiral- twiners, 
with leaf-climbers and tendril-bearers, which agree in their power of spon- 
taneously revolving and of grasping objects which they reach, are the 
most numerous in kinds, and most perfect in mechanism ; they can easily 
pass from branch to branch, and securely ramble over a wide and sun-lit 
surface. 

After adducing some considerations in support of his opinion that both 
leaf-cHmbers and tendril-bearers **were primordially twiners, that is, are 
the descendants of plants having this pover and habit,*^ Mr. Darwin 
asks: ''Why have nearly all the plants in so many aboriginally twining 
groups been converted into leaf-climbers or tendril-bearers? Of what 
advantage could this have been to them ? Why did they not remain 
simple twiners ? We can see several reasons. It might bean advan- 
tage to a plant to acquire a thicker stem, with short internodes, bearing 
many or large leaves; and such stems are ill fitted for twining. Any 
one who will look during windy weather at twining plants will see that 
they are easily blown from their support ; not so with tendril-bearers or 
leaf-climbers, for they quickly and firmly grasp their support by a much 
more efficient kind of movement. In those plants which still twine, but 
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at the same time possess tendrils or sensitive petioles, as some species of 
Bignonia^ Clematis, and Tropceolum, we can readily observe how incom- 
parably more securely they grasp an upright stick than do simple twin- 
ers. From possessing the power of movement on contact, a tendril can 
be made very long and thin ; so that little organic matter is expended in 
their development, and yet a wide circle is swept. Tendril -bearers can, 
from their first growth, ascend along the outer branches of any neighbo^ 
ing bush, and thus always keep in the full light; twiners, on the con- 
trary, are best fitted to ascend bare stems, and generally have to start in 
the shade 

**The object of all climbing plants is to reach the light and free air 
with as little expenditure of organic matter as possible; now, with spi- 
rally-ascending plants the stem is much longer than is absolutely neces- 
sary ; for instance, I measured the stem of a kidney-bean which had as- 
cended exactly two feet in height, and it was three feet in length. The 
stem of a pea, ascending by its tendrils would, on the other hand, have 
been but little longer than the height gained. That this saving of stem 
is really an advantage to climbing plants I infer from observing that those 
that still twine, but are aided by clasping petioles or tendrils, generally 
make more open spires than those made by simple twiners." (p. 110.) 

The gradations between one organ and another, and their special en- 
dowments, and the great diversity of their movement^ are illustrated at 
length ; and the very large number of natural families which exhibit 
these endowments, in some of their members, is indicated ; and it is 
noted that two or three genera alone have those powers in some of the 
largest and best defined natural orders, such as Compositce, RuHacas, 
Liliacece, Ferns, <kc. ; from which he infers " that the capacity of acquiring 
the revolving power, on which most climbers depend, is inherent, though 
undeveloped, in almost every plant in the vegetable kingdom." (p. 117.) 

Mr. Darwin somewhere throws out the remark that the larger number 
and the most perfectly organized climbing plants, as of the scandent ani- 
mals, belong to one country, tropical America. 

In abruptly closing these extracts and brief commentaries, we would 
add, that the Linnsean Society has issued a separate reprint of this 
charming treatise, thus opening it to a wider circle of readers. a. o. 

2. Catalogue of Plants found in Oneida County [New York'\ and vt- 
cinitg ; by John A. Paine, Jr. From Report of the Regents of the 
University of the State of New York, presented March 22, 1865. pp. 
140, 8vo. Date at the close, October, 1865. — This full catalogue, upon 
which much labor has been fxpended, embraces in fact the whole central 
part of the State of New York. The actual geographical limits are no- 
where indicated, and are perhaps indefinite ; but the range appears to ex- 
tend east to Schenectady, north to the St Lawrence and Lake Ontario, 
west to the Genesee River, and south to the tier of counties bordering on 
Pennsylvania; and in special instances even overpassing these limits. 
Eighty-one native plants (species and varieties) are enumerated at the 
close as being additions to the Flora and later catalogue of the plants of 
the State by Dr. Torrey. But a good many of theae, and especially of 
the twenty-six Carices, are such as depend upon difference of views as to 
species, some of which have been settled during the many years that 
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bave passed since the publication of the State Flora, and others are still 
in abeyance. Dentaria heterophylla^ and Diplopappus amygdalinus^ 
for instance, would probably be referred to other species. Juniperus Sa- 
Una, as the name of the northern prostrate Juniper, ahhough indicat- 
ed by Hooker, and referred to by Torrey, has waited for Dr. J. W. Rob- 
bins (who should be credited with it) to point out '^ the determining 
characteristic of the species." The real and specially interesting recent 
additions to the State Flora are such as these : 

Nympkcea tuberosa, Paine, n. sp., the larger-leaved and slightly-scented 
white Water Lily of the Great Lakes and their tributaries, with the root- 
stock bearicg copious lateral tubers, like "artichokes," and with a^defect- 
i?e arillus. It is still to be seen whether the characters will hold out. 

Potentilla paradoxa, Nutt., which Mr. Paine found on the shore of 
Lake Ontario. 

Jiibes rubrum, which Dr. Vasey is said to have found " on hills north 
of Salmon Falls," — wherever that may be. But the general habitat : 
**8wampy woods, low shaded flats of streams, hill-sides, and ravines; fre- 
quent," is'surely quite wrong I 

Solidago Houghtonii, Gray, — before known only from a single, un- 
identified station in northern Michigan, discovered last summer in an in- 
teresting swamp in West Bergen, Genesee County. 

Pyrola secunda, var. pumtla : a curious little form, which we have 
from Labrador, Lake Superior, and the Rocky Mountains, and which 
Chamisso indicated long ago on the N.W. Coast. Mr. Paine discovered 
it abundantly in the high cold bogs south of the Mohawk in which the 
most northerly sources of the Susquehanna originate. 

Polemonium cceruleum^ — the habitat in Addenda to Gray's Manual, is 
confirmed and extended by Mr. B. D. Gilbert. 

NaJQA major^ the interesting discovery of which, in Onondaga Lake, 
has already been recorded in this Journal. It has since been detected in 
Irondequoit Bay of Lake Ontario, by Mr. E. J. Pickett, 

Platanikera rotundifolia : a narrow-leaved variety (oblongi/olia) of this 
most rare northern species, was discovered by Mr. Paine along with the 
Pyrola above mentioned. 

Cgpripedium candidum^ a western species, found in the Bergen swamp, 
with indications of the same farther south and east. 

Cypripedium arietinum : found abundantly, with the Pyrola, <fec. 
Tofieldia glutinosa, and especially, Carex vaginatay in the West Bergen 
Bwamp. (Carex argyrantha, Tuckerman, should have been known to 
belong to the true C, adusta, Boott.) 

Some of the above, and other plants detected by Mr. Paine in or near 
Oneida County, — the district of our own earliest botanizing, — fill us with 
admiration of his activity and sharpsightedness. 

Twenty-five plants are enumerated as naturalized species not in the 
State Flora. But among them are Prickly Poppy, Horseradish, Musk Mal- 
low, Thyme and the like ; also Reseda Luteola and Periploca Groeca, 
which were recorded long ago; Artemisia biennis, a very recent waif 
from the west ; and Bosa setigera, the Michigan Rose, which we doubt ; 
— the more so as, on turning to its place in the Catalogue (p. 26) we 
find it mentioned as if indigenous, and with stations which lead ns to 
suppose that some other has been niistHkcn for this well-marked species. 
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For a public document the Catalogue is well printed, and, as a huty 
essay by an unpracticed hand, it is creditable to its author, although 
there are many points which would not bear close criticism. a. g. 

3. Genera Plantarum . . . auct. G. Bentham et J. D. Hooker, Pars II, 
1865. — We must now barely announce that the second part of this 
standard work is just published and has come to hand. It contains the 
LeguminosoBj Rosaceoe, Saxifragece^ with the orders close to the latter, the 
Halorageoe, Rhizophorece^ Combretacece, and Myrtacece, The recent ill- 
ness of Dr. Hooker having delayed his revision of the Melastomaceaiax 
the press, this second part has been cut short of its intended dimensions; 
but th« third part, which may be expected next summer, will complete 
the Polypetalous Orders and the first volume of a full thousand pages. 

A. G. 

4. On. Morphology and Teleology^ especially in the Limbs of Mamma- 
lia, by Burt G. Wilder. (From the Memoirs of the Boston Society 
of Natural History.) — lu this paper the author has brought to view more 
prominently than has hitherto been done, the remarkable relations 
existing between the anterior and posterior regions or poles of the Ver- 
tebrate body, both as exhibited in the structure of the bones and muscles 
of the limbs, and the more general relations found in the body itself and 
the internal organs. This idea usually expressed by " antero-posterior 
symmetry** was, perhaps, first distinctly enunciated, though in a very gen- 
eral way, by Oken, and has more recently been investigated by Prof. 
Wyman among others, to whose instruction and suggestions Mr. Wilder 
attributes many of the ideas so fully elaborated in the present memoir. 

Although a large part of the work is devoted to an elaborate and in- 
structive exposition of this peculiar symmetry as exemplified in the bones 
and muscles of the limbs, which necessarily involves much that is tech- 
nical and complex in Vertebrate anatomy, there are many interesting 
and suggestive generalizations discussed in the introductory pages. 

It is interesting to observe that the author finds in these investigations 
no support for the doctrine of serial development of species among ani- 
mals, or gradual changes in structure through genealogical descent. 
After demonstrating the doctrine that man is physically^ as well as men- 
tally, the most highly organized animal, — in perfection of structure and 
harmonious arrangement of parts far surpassing what we observe in 
inferior animals, although excelled by some in special functions, — he pro- 
ceeds to examine the more general relations existing among the four 
great types of animals, to which the more special principle forming the 
subject of the essay is subordinate. 

In adopting here some views of Prof. Agassiz rather ambiguously and 
too briefly expressed in a verbal communication,* the author evidently 
labors under a great disadvantage, especially when attempting to present 
the ''^ laterality ^^ of Mollusca, and ^'tergality^^ of Articulata, relations 
which, if they exist, have never been distinctly demonstrated, and which 
other anatomists and zoologists have failed to discover. Certainly ** lat- 
erality" has not been shown to characterize Mollusca, in the paper by 
Mr. Shaler^ to which he refers^ but only bilateral symmetry, which, as 

^ ProceediDgs Boston Soc. Natural History, viii, 279. 
* Proc. BosJt. Soc, Nat. Hist , viii, 274. 
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Mr. Wilder justly remarks, is characteristic of all animals, even Radiata, 
as is also cephality, as Prof. Dana has fully enunciated in his several 
articles on cephalization. Mr. Shaler was, moreover, so far misled as to 
have entirely mistaken the real axial relations among Brachiopoda upon 
which his conclusions were based, as well shown by Mr. £. S. Morse,* 
although the observed symmetry still exists, and had been previously 
shown by others. 

In this instance Mr. Shaler considered the valves of Brachiopoda as 
anterior and posterior, while others, as Owen and Hancock and most 
anatomists and conchologists, regarded them as dorsal and ventral, the 
only question being as to which valve was dorsal and which ventral. 
Either of these three views would obviously allow the same lateral 
symmetry, a plane dividing the animal in equal halves coinciding with 
both these axes. But if " laterality" be characteristic, and distinct from 
lateral symmetry, in Mollusca, it should be more clearly defined than any 
one has yet been able to do.* 

The indefinite nature of these terms, as employed by Agassiz, will 

* Proc. Boat Soc Nat. Hist., ix, 67, see also Proceedings Essex Institute, iv, 1 62. 

* The remarks of Prof. Agassiz referred to are as follows: " He thought bilate- 
ral symmetry should be distinguished from laterality which relates to the disposition 
of the organs on the sides of the body without reference to symmetry ; in MoUusks 
this laterality is on the right and left sides ; in Articulates the weight of the organs 
is on the dorsal and ventral surfaces, for which he would employ the term tergality ; 
by radicUity he wouid signify the radiated arrangement of the organs in Radiates, 
and by eephality the preponderance of the head and its contained organs in the 
Vertebrates." If, therefore, laterality expresses the arrangement of organs on the 
sides without reference to symmetry, it will be apparent that the organs of Articu- 
lates, — the legs, jaws, organs of senses, branchise, and the wings, spiracles and 
tracheae of Insects, — are as definitely arranged upon the sides and with as perfect 
lateral symmetry as in any MoUusks. Moreover the central nervous ganglions are 
formed of two lateral parts, and are connected serially by two nervous threads, 
while the dorsal vessel and alimentary canal are in the median plane. On the 
contrary, tergality is best expressed, if at all, by an antagonism of some organs, 
which are themselves not homologous, such as the wings of Insects, as contrasted 
with the legs, various appendages found among Worms, and the dorsal vessel con- 
trasted with the nervous ganglions; but here we find the anterior ganglion above the 
median plane, while the rest are below it, thus showing that such an antagonism of 
above and below does not exist among these animals, so much as among Mollusca 
where the heart, when present, is dorsal in respect to the alimentary canal, and the 
principal ganglion is ventral, while, in some, the valves of the shell themselves are 
dorsal and ventral. The position of the spiracles and tracheae in Insects is also such 
as to refute the idea of " tergality** as applied, while they agree with that of later- 
ality. But among Mollusca the '* laterality** is even less marked than would at first 
appear if we regarded merely the ordinary bivalve shells. In Gasteropods, Tuni- 
cates, and Cephalopods it is certainly less marked than in Articulates, but even in 
Lamellibranchiutes the folds of the mantle, with the valves of shell that they secrete, 
and the branchiul folds, which rest upon the sides of the body, originate dorsally and 
extend downward upon the sides, while the hinge and its appendages show the im- 
portance of their dorsal relation to the shell. The organs of respiration do not favor 
the idea of laterality in many Gasteropods, while in all Mollusca there is as strong 
contrast or antagonism between above and below as in any Articulates. Thus the 
foot in the higher orders is neutral, the branchial usually dorsal (Eolie, Doris, <&c., 
are good examples). The heart and main nervous mass, as before remarked, are 
as much opposed as in Articulates, but do not show any disposition to laterality. 
Id fact, had the application of the terms used by Prof. Agassiz been reversed, the 
true relations would appear to us to have been better expressed. 
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appear from the following remarks: ^*We find that in tlie Mollusks not 
only are the organs arranged upon the two sides of the body, but the 
* weight of organization,' as Prof. Agassiz expresses it, is thrown upon 
the sides, which even in common usage we recognize to have supeiior 
value over the front and hind ends, or the upper and lower edges ; we 
examine and figure only the sides, and, except with the Cephalopoda, 
their natural position is such as to exhibit prominently one of the sides.*' 
Even were these views actually true to nature nothing could be more 
superficial than such characters. But ia fact we place and examine 
various kinds of shells in very different positions, — the Brachiopoda 
dorsally or ventrally, the Gasteropods sometimes dorsally, sometimes an- 
teriorly and posteriorly, sometimes laterally, according to their outward 
forms. The natural positions are, also, equally variable, the bivalve, 
shells themselves more frequently being nearly vertical with the anterior 
pole downward, but at other times horizontal or oblique with the dorsal 
region upward, more rarely, as in Ostrea and Pecten, resting upon the 
sides. In Brachiopods the ventral valve appears to be uppermost, accord- 
ing to the homologies of Mr. Morse, while in Tunicates the sides are not 
more conspicuous than other parts, and the position usually vertical or 
oblique. Again ; "We no more think of placing or viewing an insect on 
its side than a bivalve upon its upper or lower edge, which correspond to 
the tergal and ventral regions of the Articulate. This seems to confirm 
the idea that the single ring representing the Articulate unit is composed 
of an equal number of segments above and below a horizontal bisecting 
plane, and that the legs and wings when they exist are tergal and ventral 
repetitions of each other. But the internal anatomy is less satisfactory, 
at least as now understood, and I leave it to others more familiar with 
its details, to determine whether this type, whose sharply defined outlines 
so clearly illustrate the law, has at the same time the unsatisfactory in- 
ternal arrangement; it is certain that in our present state of knowledge 
the laterality of the Mollusks is more apparent than either the tergality of 
Articulates or the cephality of Vertebrates." The importance of the 
cephalic character of Vertebrates no one can doubt, but the existence of 
the same principle in the other types in a marked degree, especially 
among insects and the higher Mollusca, should prevent the use of this 
term to express the Vertebrate type. Even the term ** tergality " would 
be more appropriate for Vertebrates than for any other animals, for here 
we find the body consisting of two distinct arches, the dorsal containing 
the central nervous system, and the ventral, the organs of nufrition and 
reproduction, thus presenting a contrast between dorsal and ventral 
regions seen no where else among animals. The true explanation of 
these relations seems to be that all these various characters whether later- 
ality, tergality, symmetry or cephality, are most fully exemplified in the 
Vertebrate structure, while they exist to greater or less extent among 
lower animals, whether Articulates or Mollusks, and only disappear or 
are gradually lost sight of in the lower Radiates, owing to the preponder- 
ance of the radiate character. 

The principle of antero-posterior symmetry or "longitudinality," which 
the author more specially considers, seems to be characteristic of Ver- 
tebrates, and has not been observed among other animals. According 
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to this law, the anterior and posterior poles of the Vertebrate body 
have organs and parts that are homologous and morphologically iden- 
tical, although teleologically very different, while the corresponding 
parts on opposite sides are both morphologically and teleologically repe- 
titions of each other. To follow the various arguments and illustra- 
tions of the author would carry us too far, but some of the conclu- 
sions are quite remarkable. The body is divided into four regions, the 
thorax and head, corresponding to the abdomen and pelvis. The cen- 
ter of the body morphologically is supposed to be between the thorax 
and abdomen, and in embryonic development the cerebro-spinal axis 
commences in that region, the anterior enlargement or brain being an 
** after-growth for teleological cause" without any posterior equivalent, 
. but the medulla-oblongata is the part corresponding to the posterior en- 
largement of the spinal cord, behind the origin of the lumbar nerves. 
The opposite ends of the alimentary canal, with the adjacent cavities 
separated from them during embryological development, correspond re- 
spectively. Thus, some of the corresponding parts are as follows : " In 
the anterior region, enumerating from above, that is from the vertebral 
column downward, the nose or anterior nareSy the tipper lip, the mouth, 
the tongue and the chin ; posteriorly the anal opening, the perinceum, 
the vaginal opening, the penis or clitoris, and the pubes^ There are two 
principal diverticula of the alimentary canal, the lungs and the urinary 
bladder, the former open forward and the latter backward, and their out- 
lets are between the pharynx or mouth and the tongue anteriorly, and 
the vaginal opening and the clitoris posteriorly. " The thyroid gland 
is in relation with the larynx much as the prostrate gland is with the 
neck of the bladder." The heart is considered only a more or less compli- 
cated enlargement and convolution of the great arterial trunk." ** Pa- 
thology seems to indicate that the testes and the parotid glands are longi- 
tudinally homologous; for inflammation of the former is very prone to 
invade the latter by what is called metastasis." The anterior part cor- 
responding to the uterus is not known. The most remarkable and evi- 
dent illustrations of this law are however drawn from the limbs, the bones 
and muscles of which are fully examined from this point of view. The 
anterior limbs are shown to be appendages of the basal segment of the 
skull, thrown backward by growth in the higher Vertebrates but occupy- 
ing their morphological position in Fishes and some young animals. But 
nothing short of a complete reproduction of his account of the structure 
of the limbs would do justice to the work, which every one interested in 
the subject should consult. A. e. v. 

6. Curious Facts in the History of Insects including Spiders and Scor- 
pions, a complete collection of the legends, superstitious beliefs, ominous 
signs connected with Insects, together with their uses in Medicine, Art, 
and as Food ; and a summary of their remarkable injuries and appear- 
ances ; by FttANK CowAN, 396 pp. 12mo. 1865, Philadelphia, (J. B. 
Lippincott & Co.) — This is an interesting book full of the wonders of the 
Insect world. It is unfortunate that fact and fable are not always easily 
distinguishable. 

6. The Myriapoda of North America, by Horatio C. Wood, Jr., M.D., 
Prof. Botany, Auxiliary Medical Faculty of University of Pennsylvania. 
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112 pp. 4to, with 3 plates. Philadelphia, 1866. From the Transactions 
of the American Philosophical Society. — The author has here given a 
complete treatise, as far as facts have been collected, on the North Amer- 
ican Myriapods, describing the genera and species in detail, with full 
synonymy, and illustrations both by means of wood-cuts and plates. He 
closes his memoir with a chapter on the natural arrangement of the 
Myriapoda. 

7. Synopsis of the Polyps and Corals of the North Pacific Exploring 
Expedition^ under Commodore C. Ringgold and Captain John Rodgers, 
U. S. N., from 1853 to 1856, collected by Dr. Wm. Stimpson, naturalist 
to the Expedition ; with descriptions of some additional species for the 
west coast of North America; by A. E. Verrill. Part II, Alcyonaria, 
with two plates. — ^This paper contains descriptions of 2 new species of 
Pennatulidae, 4 of Pavonaridae, 9 of the Gorgonia tribe, and 8 of the 
Alcyonium tribe, besides notices of other species. 

V. ASTRONOMY, 

1. On the Physical History of Meteorites ;^ by H. C. Sorby, F.R.S. — 
Though I am most willing to admit that much remains to be learned 
before we can look upon the following theory as anything more than pro- 
visional yet at all events it serves to unite a great number of facts, and 
is not opposed to any with which I am now acquainted. I shall de- 
scribe the facts and discuss the objections to this and other theories in a 
communication to the Royal Society. 

As shown in my paper in the "Proceedings of the Royal Society," 
(xiii) 333) there is good proof of the material of meteorites having been 
to some extent fused, and in the state of minute detached particles. I 
had also met with facts which seemed to show that some portions had 
condensed from a state of vapor ; and expected that it would be requisite 
to adopt a modified nebular hypothesis, but hesitated until I had obtained 
more satisfactory evidence. The character of the constituent particles 
of meteorites and their general microscopical structure differ so much from 
what is seen in terrestrial volcanic rocks, that it appears to me extremely 
improbable that they were ever portions of the moon, or of a planet, 
which differed from a large meteorite in having been the seat of a more 
or less modified volcanic action. A most careful study of their micro- 
scopical structure leads me to conclude that their constituents were orig- 
inally at such a high temperature that they were in a state of vapor, like 
that in which many now occur in the atmosphere of the sun, as proved 
by the black lines in the solar spectrum. On cooling, this vapor con* 
densed into a sort of cometary cloud, formed of small crystals and minute 
drops of melted stony matter, which afterwarde became more or less 
de vitrified and crystalline. This cloud was in a state of great commotion, 
and the particles moving with great velocity were often broken by collis- 
ion. After collecting together to form larger masses, heat, generated by 
mutual impact, or that existing in other parts of space through which 
they moved, gave rise to a variable amount of metamorphism. In some 

' From a sheet " printed privately" and communicated to the Editors of this 
Journal. 
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tw cases, when the whole mass was fused, all evidence of a previous 
istory has been obliterated ; and on solidification a structure has been 
produced quite similar to that of terrestrial volcanic rocks. Such meta- 
morphosed or fused masses were sometimes more or less completelj 
broken up by violent collision, and the fragments again collected together 
and solidified. Whilst these changes were taking place, various metallic 
compounds of iron were so introduced as to indicate that they still exist- 
ed in free space in the state of vapor, and condensed amongst the pre- 
viously formed particles of the meteorites. At all events the relative 
amount of the metallic constituents appears to have increased with the 
lapse of time, and they often crystallized under conditions differing 
entirely from those which occurred when mixed metallic and stony mate- 
rials were metamorphosed, or solidified from a state of iorneous fusion in 
80 small masses that the force of gravitation was too weak to separate the 
constituents, although they differ so much in specific gravity. (Report 
of Brit. Assoc, 1864.) Possibly however some meteoric irons have been 
produced in this manner by the occurrence of such a separation. The 
hydro-carbons, with which some few meteorites are impregnated, may 
have condensed from a state of vapor at a relatively late period. 

I therefore conclude provisionally that meteorites are records of the 
existence in planetary space of physical conditions more or less similar 
to those now confined to the immediate neighborhood of the sun, at a 
period indefinitely more remote than that of the occurrence of any of the 
facts revealed to us by the study of geology — at a period which might 
in fact be called pre- terrestrial, 
Broomfield, Sheffield, July, 1865. 

2. On the Mineralogical Structure of Meteorites / by H. C. Sorbt, 
F.R.S. — For some time past I have endeavored to apply to the study 
of meteorites the principles I have made use of in the investigation of 
terrestrial rocks, as described in my various papers, and especially in 
that on the microscopical structure of crystals (Quart. Journ. Geol. Soc, 
1858, vol. xiv, p. 453). I therein showed that the presence in crystals 
of " fluid-, glass-, stone-, or gas-cavities" enables us to determine in a very 
satisfactory manner under what conditions the crystals were formed. 
There are also other methods of inquiry still requiring much investiga- 
tion, and a number of experiments must be made which will occupy 
much time ; yet, not wishing to postpone the publication of certain facts, 
I purpose now to give a short account of them, to be extended and com- 
pleted on a subsequent occasion.^ 

In the first place it is important to remark that the olivine of meteor- 
ites contains most excellent '* glass-cavities," similar to those in the olivine 
of lavas, thus proving that the material was at one time in a state of 
igneous fusion. The olivine also contains "gas-cavities," like those so 
common in volcanic minerals, thus indicating the presence of some gas or 
vapor (Aussun, Parnallee). To see these cavities distinctly, a carefully 
prepared thin section and a magnifying power of several hundreds are 
required. The vitreous substance found in the cavities is also met with 

* From the Proceedings of the Roy. Soc, June 16, 1864. 

' The names given thus (Stannern) indicate what meteorites I more particularly 
refer to in proof of the various facts previously stated. 

Am. Joub. Scl—Skoond Series, Vol. XLI, No. 121.— Jjln., 1866. 
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outside and among the crystals, in such a manner as to show that it is . 
the uncrjstalline residue of the material in which they were formed 
(Mezo-Madaras, Parnallee). It is of a claret or brownish color, and pos- 
sesses the characteristic structure and optical properties of artificial glassei. 
Some isolated portions of meteorites have also a structure very similar to* 
that of stony lavas, where the shape and mutual relations of the crystals 
to each other prove that they were formed in silu^ on solidificatioo. 
Possibly some entire meteorites should be considered to possess this pe- 
culiarity (Stannern, New Concord), but the evidence is by no means 
conclusive, and what crystallization has taken place in situ may hafe 
been a secondary result ; whilst in others the constituent particles have 
all the characters of broken fragments (L'Aigle). This sometimes gives 
rise to a structure remarkably like that of consolidated volcanic ashes, so 
much, indeed, that I have specimens which, at first sight, might readily 
be mistaken for sections of meteorites. It would therefore appear that, 
after the material of the meteorites was melted, a considerable portion 
was broken up into small fragments, subsequently collected together, and 
more or less consolidated by mechanical and chemical actions, among 
which must be classed a segregation of iron, either in the metallic state 
in combination with other substances. Apparently this breaking up 
occurred in some cases when the melted matter had become crystalline, 
but in others the forms of the particles lead me to conclude that it was 
broken up into detached globules whilst still melted (Mezo-Madaras, 
Parnallee). This seems to have been the origin of some of the round 
grains met with in meteorites ; for they occasionally still contain a con- 
siderable amount of glass, and the crystals which have been formed in it 
are arranged in groups, radiating from one or more points on the external 
surface, in such a manner as to indicate that they were developed after 
the fragments had acquired their present spheroidal shape (Aussun, &c.). 
In this they difier most characteristically from the general type of con- 
cretionary globules found in terrestrial rocks, in which they radiate from 
the center; the only case that I know at all analogous being that of 
certain oolitic grains in the Kelloways rock at Scarborough, which have 
undergone a secondary crystal h'zation. These facts are all quite inde- 
pendent of the fused black crust. 

Some of the minerals in meteorites, usually considered to be the same 
as those in volcanic rocks, have yet very characteristic dlflferences in 
structure (Stannern), which I shall describe at greater length on a future 
occasion. I will then also give a full account of the microscopical struc- 
ture of meteoric iron as compared with that produced by various artificial 
processes, showing that under certain conditions the latter may be obtain- 
ed so as to resemble very closely some varieties of meteoric origin (New- 
stead, &c,). 

There are thus certain peculiarities in physical structure which connect 
meteorites • with volcanic rocks, and at the same time others in which 
they difier most characteristically, — facts which I think must be borne in 
mind, not only in forming a conclusion as to the origin of meteorites, bat 
also in attempting to explain volcanic action in general. The discussion 
of such questions, however, should, I think, be deferred until a more 
complete account can be given of all the data on which these conclusions 
are founded. 
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VI. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1, On the geological position of oil wells ; by J. P. Leslst. — In the 
Proceedings of ihe American Pbilpsopbical Society, at page 189, of vol. x, 
Mr. Lesley observes that the recent facts be has collected from the valleys 
of the Sandy, in eastern Kentucky, confirm his view that the oil tbere 
comes from the base of the Coal Measures; that "the plants of the great 
Conglomerate have been converted into tbick oil and reach the surface by 
horizontal drainage over the water-bearing Shales of the False or Lower 
Coal Measures." The next horizon of oil below this is far down in 
the Devonian. Mr. Lesley also states the fact that Dr. Newberry has 
announced that the flow of oil which took place years ago in southern 
Middle Kentucky came from the Lower Silurian limestones, the same 
horizon that afiurds oil in limited quantities near Chicago ; and that he 
himself observed "petroleum trickling from Upper Silurian limestones ai 
Cape Gasp^, Canada East, the surfaces of the limestone bed being almost 
covered with the vestiges of cocktail fucoids, coralloids, bivalves and tri- 
lobites." 

2, Scientific Exploring party in Russian America^ connected with the 
Western Union Telegraph Company, — [Through the liberality of the 
Northwest American Telegraph Company, a scientific corps under the 
direction of Mr. Kennicott accompanies the expedition. We cite the fol- 
lowing statements respecting the corps and its operations from a letter 
received from Mr. W. H. Dall, of the corps, dated At sea, en route for 
Petropavlovsk, Bark Golden Gate, Oct 11, 1866.] "Our party, which 
consists of Mr. Kennicott, Director ; J. T. Rothrock, as Botanist ; myself, 
in charge of the Department of marine invertebrates ; H. M. Bannister, 
of the Smithsonian Institution, as Paleontologist; and Henry Elliott and 
Ferdinand BischofF as general collectors, are employed by the Telegraph 
Company as explorers, &c., and the work which we do for natural history 
w entirefv outside of this. 

But by the kindness and liberality of Col. Chas. S. Bulkley, in general 
command, and Capt. C. M. Scammon, Chief of Marine (of the U. S. Rev. 
M.), both of whom are much interested in science and natural history, 
we are able to accomplish a great deal in the scientific way. 

This year's actual collections are small, as we started late in the season 
and have paid flying visits everywhere, and our attention has been given 
mainly to mapping out next season's work, and placing men and outfits 
^here thev would be most useful. 

The collections are mostly marine, and have been principally made by 
myself, as the other members of our party have been otherwise employed. 
They have been made on the suiface of the north Pacific and Behring 
sea, and also by soundings in both; at Sitka, R. Am. ; Ounga Island, 
south of Aliaska; Ounimak Pass, Aleutian Llands, Norton Sound ; Behr- 
ing Strait; Plover Bay, on the Asiatic side; and they will bo continued 
at Petropavlovsk when we arrive there. We shall then leave for San 
Francisco. Our collections all pass into the hands of Prof. Baird, at the 
Smithsonian Institution, under certain restrictions. 

One interesting result of this year's work was the examination of the 
lignite, or brown coal beds, at Ounga Island, and the collection of such a 
series of fossils as will doubtless determine their age. 
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Our party has been distributed as follows : Mr. Bischoff, with a good 
outfit, was left at Sitka in Aug. last, and will remain all winter and next 
spring. Mr. Bannister remains at St. Michaels, Norton Sound, where he 
will be joined in the early spring by Messrs. Kennieott and Rothrock, 
now absent in command of exploring parties, and by Mr. Elliott, and * 
probably by Mr. Bischoflf, later in the season. By thus concentrating, 
the natural history operations on the lower Youkon around Norton Sqund 
are likely to prove successful." 

3, On Negro InsirumenU ; by A. Innes. — In your report of the pro- 
ceedings of the British Association, in a paper read by Mr. J. Crawford, 
* On the Physical and Mental Characteristics of the African Negro,' it 
is stated that *'The Negro, also, had never shown ingenuity enough to 
invent letters, symbolic or phonetic." I beg leave to hand you a drawing 
of the '*Elliembjc," or African telegraph, an instrument which has been 
in existence for time immemorial to the oldest inhabitant in the Cane- 
roons country, on the west coast of Africa. By the sounds produced on 
striking this instrument, the natives carry on conversation with great ra- 
pidity, and at several miles distance. I have one of the instruments now 
in my possession, which I brought home with me on my last visit to 
Africa in 1860. The sounds are made to produce a perfect and distinct 
language, as intelligible to the natives as that uttered by the human 
voice, and which I had the means of testing on several occasions. The 
instrument is in universal practice about the Cameroons, and up in the 
interior, in the Abo and Budi countries, a part of central Africa not yet 
visited by Europeans. In visiting this part of Africa in 1859, my coming 
was generally announced beforehand to the different villages by the 
** Elliembic." I questioned some of the oldest inhabitants as to the in- 
ventor; but none of them could tell me further than that they supposed 
" it must have been some of their great-grandfathers." This ** Elliembic," 
therefore (which is a most ingenious invention), must have been in exist- 
ence in Africa before telegraphs were dreamt of in England. — Aihenaum^ 
Oct. \UK 1865. 

4. Malta cavern, — The Mnaidva bone-cave, which Dr. Adams discov- 
ered in 1863, on the southwest coast of Malta, and which he named after 
the Phoenician mines close by, is to be further explored, the Geological 
Section having voted 30/. for the purpose. In 1864, Dr. Adams worked 
at it divers times, until the British Association sent a grant enabling him 
to clear out fifty-four feet of the cave, which was filled with red earth and 
stalagmite. Here he found sixty to eighty teeth, and numerous fragments 
of bones, of at least two species of elephant, one a mere pigmy, the 
other of larger size, but scarcely equal to the smallest Asiatic elephant ; 
besides vast quantities of a gigantic rat, land tortoise, and swan — the last 
of colossal dimensions. It has been named Cygnus Falconerii, after the 
distinguished paleontologist, the late Dr, Falconer. Dr. Adams will con- 
tinue his researches during the winter months. — Reader^ Oct, 28/A, 18G5. 

6. Chicago Observatory. — Mr. X H. Safford, formerly assistant at the 
observatory of Harvard college, has been appointed Director of the ob- 
servatory at Chicago. 

6. London International Horticultural Exhibition, — Prof. Alphonse de 
Candolle of Geneva has accepted th^ Presidency of the Botanical Con- 
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gress to be held in London in May next, in connection with the great 
International Horticultural Exhibition, and will deliver an opening 
address on the nautual relationship of gardening and botany, and the 
practical results wrought by them. The Congress department has been 
« placed under the care of Dr. Seemann, to whom all communications re- 
lating to it should be addressed. — Header, Dec. 9th, 1865. 

7. National Academy of Science. — The next session of the National 
Academy of Sciences will open at Washington on the 24th of January. 

8. Origin of lake-depressions. — This subject receives some important 
illustrations, accompanied with criticisms upon the glacial theory of Prof. 
Ramsay, in an article by Prof. J. P.Lesley, in Volume ix of the Proceed- 
ings of the American Philosophical Society, at page 100. 

9. llie Proceedings of the recent meeting of the British Association a$ 
Birmingham, — The best abstracts that have been published of the papers 
read at the recent meeting of the British Association are contained in the 
London weekly periodicals, The Reader, numbers 142 to 150 inclusive 
(Sept 9 to Nov. 11), and the Athenaeum, numbers 1976 to 1981 (Sept 
9, to Oct 1 4). 

10. Mrst Annual Catalogue of the Officers and Students^ and Pro- 
gramme of the Course of Instruction, of the School of the Massachusetts 
Institute of Technology, 1865-6. 40 pp. 8vo. Boston, 1865. — This 
first Annual Catalogue gives assurance that the Institute of Technology^ 
established at Boston by the State of Massachusetts, under the direction 
of Prof. Wm. B. Rogers, is in full and successful operation. The course 
of instruction as here presented is excellent The corps of Professors is 
one of great scientific strength, it consisting of Wm. B. Rooers, Presi- 
dent, besides Professor in Physics and Geology; John D. Runklb, 
Professor in Mathematics and Analytic Mechanics ; Frank H. Storeiu 
in General and Industrial Chemistry ; Charles W. Eliot, in Analytical 
Chemistry and Metallurgy ; Wm. P. Atkinson, in the English Language 
and Literature; John B. Hbnok, in Engineering; W. Watson, in 
Descriptive Geometry and Mechanical Engineering; Wm. R. Ware, in 
Architecture ; James D. Hague, in Mining Engineering ; F. Booker, in 
Modern Languages. 

11; Cabinet of Minerals for sale. — Dr. F. A. Genth, of Philadelphia 
offers for sale his fine cabinet of rocks and minerals, rich in both foreign 
and American specimens. It also includes a collection of fossils. 

OBITUARY. 

Dr. J. L. RiDDELL. — A committee, consisting of Rufus Staples and 
James S. Knapp, appointed by the New Orleans Academy of Sciences, 
on the 16th day of October, 1865, for the purpose of drafting some reso- 
lutions expressive of the sense of that body on the death of Prof. J. L. 
Riddell, together with a sketch of his life, made a report, the larger 
part of v«rhich we here republish. 

Dr. John Leonard Riddell was born in Leyden, Mass., on the 20th 
day of February, 1807, and died in New Orleans on the 7th day of Octo- 
ber, 1865. He was honorably descended from an ancient Scotch-Irish 
family. In the fall of the year 1807, he was taken by his parents to 
Preston, Chenango county, New York, where his boyhood was spent on 
his father^s farm. He attended the Oxford Academy during portions of 
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the years 1826 and 1827, and afterward the Rensselaer School of Troy, 
N. Y., where he obtained the degree of A.B., and subsequently of A.M. 
For several years, commencing in 1830, he gave lectures on chemistry, 
botany and geology in various places in the United States and in Canada. 
In 1835 he was appointed Adjunct Professor of Chemistry, and Prof, 
of Botany in the Cincinnati Medical College, where he received the 
degree of M.D. 

In 1836 he was appointed Prof, of Chemistry in the Medical College 
of Louisiana, at New Orleans ; at present the Medical Department of the 
University of Louisiana, now under the patronage of the State, which 
chair he retained, and filled with great credit till his death. In 1838 he 
was appointed *^ Melter and Refiner" in the Branch Mint, an office he 
held till 1849. 

His contributions to science have been of a varied nature. In 1835 
at Cincinnativ 0., he published a catalogue of plants, entitled "-4 Synop- 
sis of the Flora of the Western States^^^ including 1800 diflerent species, 
the earliest work of any importance specially devoted to the Botany of 
ike West. Subsequently he published a catalogue of the plants of 
Louisana comprising some 2300 spocies. In the Western States, in 
Louisiana and in Texas, he was the discoverer of numerous new species 
of plants. His name is indelibly impressed on the science in the genus 
"Riddellia," named from him. He prepared the materials for the pub- 
lication of a work on the botany of the Southern part of the United 
States, and leaves a very large and well arranged Herbarium. 

In 1845, he published a '^Monograph of the Dollar,''^ with fac-simile 
impressions of between five and six hundred varieties of American and 
. Mexican dollars and half dollars, both genuine and counterfeit, with the 
assays of each. 

In 1836 his thesis on ^^ Miasm and Contagion'^ was published in Cin- 
cinnati, and republished in Boston, in which he advocated the theory 
that ** organized and living corpuscles of various kinds" were the agents 
of communication in contagious diseases; and in this he was one of the 
earliest to adopt that theory which seems now to be so rapidly gaining 
adherents. 

For many years preceding his death, Doctor Riddell bad diifected 
great energy and attention to microscopic observations, examining 
minutely the animalculse and algSB found in the swamp waters in the 
vicinity of New Orleans, of many of which he made drawings. His 
researches in this department of science, as well as botany, are well 
known and appreciated on both sides of the Atlantic. He invented a 
Binocular Microscope which gave the student in microscopy an advan- 
tage never before enjoyed. 

As a lecturer on chemistry in the University of Louisiana, he was re- 
markable for perspicuity of style and diction. He enjoyed the highest 
esteem of the students, among whom he was extremely popular. Unlike 
many men of learning, his attainments formed no barrier to a personal 
approach by the unlettered; nor did they prevent him from kindly and 
constantly aiding others, nor from giving that attention to business 
affairs in which he was eminently successful, and by which he accumu- 
lated and left to his family a large and productive property. 
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In the New Orleans Academy of Sciences, of which he was otie of the 
founders, he acted most efficiently as President nearly all of the time 
from its formation. Among the varied subjects under discussion, his 
ttncommoaly retentive memory, his accurate and general information, 
And his happy faculty of imparting knowledge enabled him to cast light 
on almost any subject under consideration. Their thanks are especially 
due to him for the preservation of the domicile of the Academy from 
occapation by the military, and its property from pillage and waste during 
the perilous times of civil war. 

VII. MISCELLANEOUS BIBLIOGRAPHY. 

1. Photographic Mosaics ; edited by M. Carey Li a and Edward L. 
Wilson, Editor of Philadelphia Photographer. 144 pp. 12mo. Phila- 
delphia, 1866 (Benerman & Wilson). — A valuable work for photograph- 
ers, adepts as well as learners, consisting of selections from various recent 
works and memoirs on photography on numerous topics of practical value 
in the art. 

2. Smithsonian Report for 1864. — The following are the contents of 
the Annual Report of the Smithsonian Institution, including its appendix 
for 1864. — Report of the Regents, including Report of the Secretary, 
Prof. Henry, etc., pages 1-114. — p. 125, Memoir of Delambre; Joseph 
Fourier. — p. 135, Essay on the Velocity of Light; M. Delaunay. — p. 
166, Ozone and Antozone; Charlbs M. Wetherill, Ph.D., M.D. — 
178, Vegetation and the Atmosphere; J. Jamin. — p. 191, Extract of a 
Memoir on the Preservation of Copper and Iron in Salt Water; M. 
Bbcqubrel. — p. 196, Preservation of Wood. — p. 206, Caoutchouc and 
Gutta Percha. — p. 221, The Products of the Combustion of Gun Cotton 
and Gunpowder under circumstances analogous to those which occur 
in practice ; Lieut, von Karolyi. — p. 235, Description of Apparatus for 
testing the results of Perspiration and Respiration in the Physiological 
Institute at Munich ; Prof. Max Pettenkofer. — p. 240, The Solar Eclipse 
of July 18, 1860; Dr. J. Lamont. — p. 261, Report on the Transactions 
of the Society of Physics and Natural History of Geneva, 1861 ; Rev. 
M. DuBY, President. — p. 282, On the Crania Helvetica ; Frederick 
Troyon. — p. 285, Experimental and Theoretical Researches on the Fig- 
ures of Equilibrium of a liquid mass withdrawn from the action of 
Gravity, &c.. Prof. J. Plateau. — p. 370, Artificial Shell-deposits in 
New Jersey;* Charles Rau. — p. 375, The Intermixture of Races; 
Gborgb Gibbs. — p. 378, An account of the aboriginal inhabitants of the 
California Peninsula; Jacob Baegert. — p. 400, The first steps in the 
study of High Antiquity in Europe; A. Morlot. — p. 412, Scientific 
Expedition to Mexico. A Report addressed to the Emperor by the Min- 
ister of Public Instruction. — p. 416, A Journey to the Youcan, Russian 
America; W. W, Kirby. — p. 421, Exploration in Upper California in 
1860 under the auspices of the Smithsonian Institution ; John Feilner, 
U. S. A. — p. 431, Journal of an Exploration of Western Missouri in 1854, 
under the auspices of the Smithsonian Institution ; P. R. Hoy, M.D. — p. 
439, Tables of Weights and Measures. 

3. Aus Sahara und AtlaSj vier Briefe au J. Liebig von E. Desor. 
72 pages 8vo, with several tables. Wiesbaden, 1865 (C. W. Kreidel). — 
The four letters here contained give an account of the interesting excnr- 
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8ion made by Mr. Desor in the region of the Sahara desert We have 
already given 8ome account of*the explorations in volume xxxvii, at pages 
146 and 445, 1864. 

t 

ABtronomical and Meteorological observations made at the U. S. Naval Obaerra- 
tory during the year 1868. Captain J. M. Gilliss, U. S. N., Superintendent 494 
pp. 4to. Washington, 1865. Published by authority from the Hon. Secretary of 
the Navy. 

The Cooling Globe, or the Mechanics of Geology ; by C. F. Winblow, M.D. 64 
pp. 8vo. boston, 1865. ( Walker, Wise A Co.) 

Giomale di Scienze Naturali ed economiche publicato per cura del oonsiglio di 
Perfezionamento annesso al R. Istituto Tecnico di Palermo. Volume I, Fasdc. 
i (96 pp.), ii (76 pp.), large 4to, with plates. 1865. 

pROO. AoAD. Nat. Sci. Philadelphia, No. 3, July and August, 1865.— Page 109, 
On New Fossils from the Marshall Group of Michigan and its supposed eqnlvaleute 
in other States, etc.; A. Winchell.—p. 184, Amphibamus grandiceps, a new Batra- 
^hian from the Coal Measures ; E. J). Cope. — On the genus Taxocrinus of McCoy, 
with descriptions of new species; Meek & Worthen. — p. 143, New Crinoids firom 
Illinois ; Meek <& Worthen. — p. 166, Note on the genus Gilbertsocrinua of Phillips; 
F,B. Meek. — p. 168, On a whale caught in the river Delaware ; JS.J). Copew— p. 169, 
On some Conirostral Birds from Costa Rica; J. Castin. — p. 172, New Polyaonidie; 
ff. C.Wood, Jr. — No. ^, September and October, 1 865. — p. 173. A new genus of 
VespertilionidfiB ; IT. Allen.'^p. 177, A new g^eneric type of Sharks; T, GUl.-^ 
p. 178, Note on a species of hunch-backed Whale: JS. D. Cope. — p. 184, Obs. on 
American fossils, with descriptions of two new species; T. A. ConrtuL'-^p. 185, 
Contrib. to the Herpetology of tropical America : K D. Cope. — p. 198, Contrib. to a 
knowledge of the Delphinidse ; E. D. Cope. — p. 204, Species of Galerucaand allied 
genera inhabiting N. America ; J. L. LeConte. — ^p. 222, Monograph of the AnobiinsB 
of N. America ; J. L. LeConte, 

Tbansactions of the Ambb. Phil. Soo. Philad. VoL ziii. Part n, 1865. Art. vn. 
On the Myriapoda of N. America ; H. C. Wood, 

Pbooeedinos of the Amee. Phil. Soo. Philad., Vol. x. No. 74. 1865. Page 151, 
On Magnetic Polarity; P. E. Chase. — p. 170, Naturalization of exotic plants; T. C. 
Porter.—p, 171, Obituary of Dr. C. W. Short ; Gross.— p. 187, Record of Oil-well 
borings ; J, P. Lesley. 

PaocEBDiNGS Entomolog. Soo., Philadelphia, Vol. v, No. 1. July — Sept, 1866. 
Page 1, Revision of the hitherto known species of the genus ChionoUis in N. 
America; 8. H. Scudder. — p. 28, New species of Pselaphidse; E. Brendel.^^p, 88, 
Note on Cuban Sphingidae; A. R. Grote. — p. 85, Monograph of the PInlanthidiB of 
N. A.; E. T. Cresson. — p. 183, N. A. Micro-Lepidoptera ; B. Clemens. — p. 148, A 
new species of Limenitis ; W. IT. Edwards. 

PaocEEoiMGS BosT. Soc. Nat. Hist., Vol. x. Jan. 1864. — page 1, Death of Dr. 
Wheatland. — p. 2, Obituary notice of F. Alger ; C. T. Jackson. — p. 6, On Wardian 
cases; W. T. jBrigham. — p. 11, Habits and geographical distrib. of the common lob- 
eter ; JST. E, Atwood. — p. 13, Deep sea Atlantic soundings ; C. Stodder^r-p, 14, ELabits 
of a species of Pteropod ; A. Agassiz. 

PaooEEDf X88 OF THE EssBx INSTITUTE, Vol. Iv, No. VI. April, May, June, 1865. — 
p. 161, Conclusion of Notes on the Duck Hawk ; /. A. Allen. — p. 162, A classifica- 
tion of Mollusca, based on the principle of Cephalization,with a plate; E.S.Morse, 

Pboobedings and Teansactio.vs of the Nova Scx)tiak Ivstitute of Natural Soi- 
BNOBOF Halifax, Nova Scotia, Vol. ii. Part in. 1864-5. — p. 8, Mammalia of N. 
Scotia ; J, B. Gilpin. — p. 15, Provincial acclimatization ; C. Hardy ^^p. 30, Calluna 
vulgaris on C. Breton Id. ; G. Lawson. — p. 35, on Lemania variegata; id. — p. 88, 
Land-birds of N. S. ; A. Downs.^^p. 51, Obs. on the sea-birds of St. Margaret's Bay, 
N. S.; J. Ambrose. — p. 70, Production of lakes by ice-action ; T. Belt.^^p. 71, On 
brine-springs of N. S. ; H. Huw. — p. 80, Enquiry into the Antiquity of Man; W, 
Gossip.-'p. 102, Weather at Hahfax, N. S., during 1864; Myers.— p. 107, On the 
Qaspereaux; «/. B. Gilpin. — p. 114, Reptilia of N. S. ; /. M. Jones. — p. 128, On the 
economic mineralogy of N. S. Part ii, Ores of Manganese and their uses ; JI, Sow. 
— p. 189, Meteorological register; Myers. — p. 140, Currents on the N.£. Coast of 
America ; A. Milne.^-p. 142, Contorted quartz at Laidlaw's ** Diggins," Warerly. — 
p. 146, Mummy of the Great Auk from l^unk laland. 
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AjiT. XVL — Notice of an Account of Geological Observations in 
Ohina, Japan and Mongolia ; by Eaphael Pumpelly. 

[Read before the National Academy of Sciences,' Aug. 2dtb, 1865.] 

In the present brief notice, I propose to c?ill attention to sonie 
3f the principal conclusions to which Iliave been led by geolog- 
ical observations made during journeys in China and Mongolia. 
In a longer memoir I hope to give in detail the grounds on which 
these conclusions are based. The range of travel was as follows : 

In the summer of 1863, from Shanghai to Hunan and the 
boundary between Hupeh and Sz^chuen, 

In the autumn and winter of 1863 and 1864 and during the 
following spring, from Peking through the mountains of western 
Chihli ; and from Peking to beyond the Great Wall of China 
and westward on the plateau, following its southern edge to 
about the 112th meridian, E. of Greenwich, returning by a route 
south of the Great Wall. 

In the winter of 1864 and 1865, from Peking across the plateau 
of Central Asia, via Kalgan and Urga^ and Kiachta in Siberia. 

The almost total absence of previous observations of a geolog- 
ical character, through this wide field, the comparatively small 
imount of surface seen in the above journeys, and the great dif- 
iculties that a single observer has to contend with, owing to the 
ealousy of the inhabitants in the center of China, and the ex- 
treme cold of a winter journey over the table land, restricted my 
range of observation, and permit me to give in the paper I am 

' Tiie work to which this brief notice calls attention, and which the National 
Academy has kindly volunteered to publish in its memoirs, contains also an itine- 
■^1*7 of geological ooservations in Japan, and will be accompanied by a considerable 
number of maps, sections and illustrations. 

Am. Joub. Sci.— Second Sbbibs, Vol. XLI, No. 122.^Mabch, 18(Sfi. 
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preparing only a general and necessarily veir incomplete idea 
of tne geology of that interesting (jountry. The data at my ser- 
vice are : my own observations, the extremely limited num^^er 
of those of other foreigners, and the information obtained from 
Chinese works on the geography of the empire, chiefly bearing 
on its mineral productions and scattered through an immense 
range of literature. 

The chief results arrived at are as follows : 

I. There is reason for believing that there exists throughout 
China, an immense development of Devonian limestone, which 
rises to the surface in all the important ridges, and attains in 
places a thickness of over 10,000 feet. 

II. Wherever the formations beneath this limestone were 
seen, they were found to be, either granitic rocks, or metamor- 
phic schists, non-conformably stratified as regards the limestone. 

III. Overlying the limestone, there exists in almost every part 
of China, a great coal-bearing formation of sandstones, shales, 
conglomerates, etc., as a rule in nearly, if not quite, conformable 
stratification as regards its limestone floor. The fossil plants 
obtained from this formation in widely separated localities, in the 
province of Chihli and on the Yangtse Kiang in western Hupeh, 
are being examined by Dr. J. S. Newberry, who considers them 
to be decidedly supra-carboniferous. The absence of Carbonifer- 
ous forms and the presence of Cycads closely resembling Triassic 
species, make it probable that the coal-fields of China, which vie 
with our own in extent, are referable to the Triassic period. 

IV. Although from the limited range of actual observa- 
tion, it would be assuming too much to assert that there is a 
total absence of all formations younger than the Chinese Coal- 
measures, still I failed to find any traces of them, and I feel jus- 
tified in .doubting the existence of marine Jurassic, Cretaceous 
or Tertiary deposits to any important extent, within the limits of 
the Eighteen Provinces, or China Proper, unless they may be 
represented on the frontiers of Assam, Burmah or Cochin China, 
or on the islands of Formosa or Hainan. 

V. Excluding the N. S. ranges of mountains that form the 
eastern edge of the Thibetan highland, only two systems of ele- 
vations occur in China, of sufficient importance to have left a 
marked impress on the surface. These are the N.E., S.W. and 
the E. W. systems. The N.E. system of trends, in all eastern Asia, 
east of the 110th meridian, determines the outline of that part 
of the continent, and they, as well as nearly all the more import- 
ant features of this region, can be represented by lines drawn 

Sarallel to a line running N, 47° E., and coinciding with the mid- 
le course of the Yangtse Kiang and the lower course of the 
Amur, with the longer axes of the Gulfs of Penjinsk and of 
Pechele, and with that of the depression occupied by the delta 
plain of the Hwang Ho. 
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The E.W. system exists in western China in the Min moun- 
tains and in the Nan ling range. 

While the N.E. system has determined the eastern outlines 
of the continent, and much of its inland coniSguration, to the E. 
W. system is due the general course from west to east of the three 
principal rivers, the Hwang Ho^ the Yangtse Kiang and the Si 
Ho of the south. 

The disturbance of the N.E. system began after the deposi- 
tion of the great Devonian limestone formation. It appears to 
have been acting slightly, during the forming of the coai-bearing 
beds, but its chief operation was after these had been deposited. 

There is a striking analogy between this system and the Appa- 
lachians, both having the same trend, and, within certain limits, 
contemporaneous origin, and both folding immense areas of coal- 
bearing strata, and determining the eastern outlines of their re- 
spective continents. 

I have taken the liberty of applying to this widely extended 
upheaval, the name of the Sinian" system. 

The E.W. system appears to be younger thrn the Sininn. 
It has raised the limestone and overlying rocks in the Min moun- 
tains and in the Nan ling range, ana M. de Semenow found Car- 
boniferous limestone forming synclinal folds in the longitudinal 
valleys of the Tien shan, 

VI. Evidences of recent oscillations, extending over a great 
area, are visible in terraces on the coast of Shantung^ along the 
whole course of the Yangtse Kiang from the sea to western 
Sz*chuen, and on the western skirt of the delta plain, as well as 
throughout the islands of Japan. 

VII. The great plain of north-eastern China is a delta deposit, 
mainly of the Hwang Ho, stretching over nearly eight degrets 
of latitude and yearly increasing in extent. Within the limits 
of this delta the Hwang Ho varies its course every few centuries, 
emptying into the sea, alternately to the north and to the south 
of the mountainous peninsula of Shantung. 

VIII. The great table land that lies between China and Si- 
beria is made up, where my route crossed it, of basins of undis- 
turbed strata of sandstone, probably younger Tertiary, contain- 
ing, in places, beds of gypsum. These basins are separated by 
low ridges, often of granitic rocks, but more generally, of highly 
inclined and folded strata of schists, sandstones and limestones, 
etc., all highly metamorphosed. The general trend of these 
ridges is between E. and N.E. 

In the south the plateau rises gently, terminating in a precipi- 
tous wall facing the S.S.E. Where I travelled along this south- 
ern edge, between the 112th and 115th meridians (E. of Green- 

* From Sininit the name under which the earliest mention of China is made ; 
Isaiah, xlix, 12. 
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"wich), it is formed by an immense development of lava fldws, 
in places more than 1,500 feet thick. Wherever the rocks un- | 
derlying this volcanic formation were observed, they were inva- 
riably found to be granitic, with metamorphic schists, chiefly 
gneiss, granulite and hornblendic varieties. 

The abrupt termination of the plateau is owing to a great dis- 
location which marks, approximatively, the coast line of a former 
ocean to the north, in which the more recent deposits of the 
plateau originated, and along whose southern shore there existed 
an extensive region of volcanic activity. 

This high escarpment seems to be the Inshan^ and the fact 
that it is volcanic goes to prove the justness of Humboldt's be- 
lief, that the Inshan forms the continuation of the Tienshcm. 

While the plateau is terminated on the south by this escarp- 
ment, it is limited on the east by parallel ridges, and descends 
by successive terraces, to the Manchurian lowlands. 

By the elevation of the plateau, north of tins line of fracture, 
a great basin was formed between the escarpment and the range 
of mountains nearly marked, on the maps, by the Great Wall. 
This area became the seat of a series of lakes extending several 
hundred miles, from W.S.W. to E.N.E., and which have left a 
deposit of loam often visible in terraces several hundred feet 
thick. These lakes. seem to have covered the whole land of the 
OrtoSj within the great northern bend of the Hwang Ho, and the 
valley system of the San Kang and Yang rivers. The fresh- 
water character of the loam is proved by the presence of fresh- 
water shells. 

The circumstances seem to warrant the supposition of a con- 
nected chain of lakes, stretching from the 106th to the 116th 
meridian, which received the waters of the Hwang Ho, before the 
formation of, or during a long continued obstruction of, the deep 
channel in which that river now flows between Shanst and 
/Shensi. The main outlet seems to have been the present gorge, 
by whieh the Yang Ho traverses the mountains west of Peking, 
to join the Pei Ho of the delta plain. 

The lower Pei Ho has, within historical times, more than once 
formed the mouth of the Hwang Ho. 

Thus the Hwang Ho appears to present a most remarkable in- 
stance of one of the great rivers of the earth, not only shifting 
its lower course over an area of several degrees of latitude on its 
delta-plain, but also reaching the sea at the same point, at differ- 
ent times, after following two widely separated routes through a 
highly mountainous country. 

IX. Among the more practical results obtained, I may men- 
tion the determination, from personal observation and from native 
sources, of a large number of extensive coal-basins, and of locali- 
ties producing other useful minerals, all of which I have tabu- 
lated and represented, so far as is practicable, on a map. 
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These are so widely distributed throughout the empire, as to 
warrant the belief that China stands second to not even the most 
favored countries, as regards the quantity and quality of its coal 
and the long list of its other mineral resources. 

Such great gifts of nature, combined as they are, with an un- 
surpassed variety of favorable circumstances, both climatal and 
structural, cannot long lie idle; they are the elements of the 
civilization of the present age, and in the natural course of 
events, the country possessing them cannot avoid being drawn 
into the stream of industrial and intellectual progress. They 
seem to predetermine a future history for that distant people; 
for, far from witnessing the often asserted signs of decay in the 
Chinese race, I am, and I think every careful observer must be, 
rather astonished at the evidences of a most remarkable vitality. 



Art. XVII. — The present annual effect of the secular change of 
the Magnetic Declination in the Eastern part of the United States, 
accompanied by a Chart; by Charles A. Schott, Assistant 
U. S. Coast Survey. 

[Published in this Journal by permissioa of the Treasury Departmeut, aud comma- 
nicated by Prof. A. D. Bache, Superintendent U. S. Coast Survey.] 

In a preceding number of this Journal (vol. xxix, May, 
1860), I have given a special discussion of the secular variation 
to which the magnetic declination in the eastern portion of the 
United States appears to be subject: in the present communica- 
tion will be found some additional material, since collected, with 
a chart of isomagnetic curves of the annual change of the decli- 
nation. As a first attempt, this chart can claim but very mod- 
erate accuracy ; it has been supposed, however, that enough in- 
formation had accumulated to attempt its construction. 

The curves unite places of equal annual change and by their 
distribution furnish us with ready means to refer any observed 
magnetic declination (within their limits) taken within the past 
decade, to the present value or to an epoch a few years in ad- 
vance. These lines themselves change in the course of time, as 
is suflSciently plain from the discussion above referred to, but 
they may be taken to answer for about a decade either way from 
' date, without passing beyond the limit of uncertainty to which 
they are subject themselves. The year 1860 may be taken for 
their average epoch. 

The curves marked thus: ii, iii, iv, V, indicate the localities 
where the annual increase of west declination amounted, on the 
average, to as many minutes, between the years 1850 and 1860. 

The change at Eastport, Me., +1'*6 appears singularly small, 
but monthly observations, continued between 1860 and 1864, 
and a verification of last summer, will not admit of any other 
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value. For the greater part of our Atlantic coast the annual 
change is confined between* +2' and 4*3', lesson the southera 
coast, the careful observations at Key West between 1860 and 
1865 give the comparatively large value +2''9. Proceeding 
westward, on the Gulf coast the annual change becomes less, and 
at the Mississippi delta it is but a fraction of a minute. The 
Coast Survey report of 1861, pp. 252 and 256, contains the nu- 
meiical quantities for our southern coast. 

If we start from the extreme northeast, in a southwesterly 
direction, we shall find the annual change as follows: along the 
St. Lawrence river between the Saguenay river and Quebec 
+6'; between Quebec anS Montreal about H-5'; between Mon- 
treal and Kingston about +4'; at Portland, Me. +3'*2 (from the 
most recent observations) ; along Lake Ontario +4' ; at Toronto 
+3'! (from a table of absolute value published by Gr. T. King- 
ston, director of the observatory) ; at Buffalo +3'*6 ; at Dunkirk 
-hi'S; at Lake St. .Clair +2'*9. The average value for Penn- 
sylvania is about H-2''7 (see record and results of a magnetic 
survey of Pennsylvania, etc. etc., by A. D. Bache, LL.D., Smith- 
sonian Contributions to Knowledge, Oct. 1863). At Parkers- 
burg, Western Va. +3''2 ; at Cairo, 111. +2''0, apparently a relia- 
ble value; at Florence, Ala. 4-2'*3 a very reliable value; the 
value +0'-8 for Chicago, 111. seems too small, though it is certain 
that the secular change must pass through zero and increase 
the eastern declinations along our Pacific coast. 

Taking a glance at the West Indies and Central American 
regions, we find at Havana, Cuba, and in Jamaica the easterly 
declination still on the decrease, and the dividing region between 
stations of decreasing and increasing easterly declination, ap- 
pears to lie somewhere between Panama and Vera Cruz. At the 
city of Mexico the east declination increases about 1' a year, 
and at San Bias, Mexico, about 3'; for California, Oregon and 
Washington, the value formerly assumed by me (in the Coast 
Survey reports for 1856 and 1859) appears now too small though 
we possess as yet no precise information. According to Col. 
Hansom's paper (vol. ii, of the Proceedings of the California 
Academy of Natural Sciences, 1858-62, San Francisco, 1863) the 
annual increase of easterly declination for the epoch 1855 is be- 
tween 2i' and 4', though 7' is said to have been observed in 
Alameda Co. I feel inclined to assume now an annual increase 
of 2i' along our western coast, 3' may be taken under the forty- 
ninth parallel and west of the Rocky Mountains. Higher north, 
at Sitka, Bussian America, the east declination increases about 
4''7 per annum. 

It is in contemplation to have special observations made on 
the Texan and Western Coast for the purpose of a precise deter- 
mination of the annual change in those localities. 
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Art. XVIIL — Observations of Tides at Tahiti^ made for the U. S. 
Goast Survey, under the direction of Captain John Bodgebs, 
TJ. S. N. Communicated by Prof. A. D. Bache, Supt. 
tr. S. Coast Survey. 

The tides at Tahiti have long been known to exhibit the pe- 
culiarity of occurring nearly at the same hour of every day, 
indicating an almost total elimination of the lunar tide. 

As far as we know, the tides of no other part of the globe 
present this extraordinary feature. No explanation fully satis- 
factory has yet been proposed for this phenomenon. 

From their bearing on the laws regulating the tides on the 
North American coast of the Pacific Ocean, accurate tidal obser- 
vations in central parts of that ocean are a great desideratum, 
and advantage was therefore taken by the Superintendent of the 
Coast Survey, of the surveying expedition under the command 
of Captain John Eodgers, U. S. N., by furnishing him with one 
of Saxton's self-registering tide-gauges, with the request to set it 
up at some suitable point. 

The town of Papeete, on the island of Tahiti, was selected by 
Captain Eodgers, and the tide-gauge left there under the charge 
of an intelli;^ent French soldier. The observations began on the 
27th of April, 1858, but up to June 2d were so frequently inter- 
rupted as to be of little use. After that date, they are nearly 
complete to October 12th, subsequent to which time no observa- 
tions have been received. 

On the accompanying diagram the mean local time of each 
high-water has been plotted in such a manner that the abscissae 
represent the days of the month, the ordinates the hours of the 
day. An inspection of the diagram will show that during part 
of the month of June the tide appears to have followed the gen- 
eral rule, occurring later every day, so that there was a high- 
water successively at all the hours of the twenty-four. In July, 
however, the case was quite different. The high- waters occurred 
at a later hour on successive days, but only until they had 
reached three or four hours, and, in one case, five, afler noon or 
midnight, when they came back abruptly to the neighborhood of 
12, to follow again a similar cycle. This type they preserved to 
October 12 th, when the observations ceased, only the range and 
the abruptness of the return to an earlier hour becoming les- 
sened. 

It will also be remarked that the midnight tides diverge less 
from that hour than the midday tides from noon. The times of 
low-water have, as may be expected, similar relations to 6 A. M. 
and 6 P. M. 
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Taking the mean of all the observations we find 59 minutes 
past noon, and 53 minutes past midnight, for the average time of 
high- water, and 45 minutes past six for the average time of low- 
water, both morning and night. 

The smaller diagram shows the variations from that mean, 
arranged according to the moon's transit. The curve exhibited 
might be called the half-monthly inequality in the soli-tidal in- 
terval, in analogy to the curve of half-monthly inequality of the 
luni-tidal interval of ordinary tides. 

With regard to the heights, the statements received are not 
quite precise as to the scale used in the self-registering tide-gauge, 
and some uncertainty arises from the zero-point having been re- 
peatedly altered, owing to the necessity of using the same paper 
on the gauge several times. On the best supposition that caii 
be made we find the mean rise and fall to be 087 ft. The ob- 
servations made at the same port, for a few days, by Capt. Sir 
Edward Belcher, E. K, in 1840 (Phil. Trans., 1843) gave a mean 
rise and fall of only 0*56 ft. The diurnal inequality is well 
marked, and the half-monthly inequality regular and normal. 

If we examine the variations of the intervals near the time of 
the Siummer solstice, we shall find that on the 3d of June or a 
little after, when the moon's upper transit comes at noon, the 
intervals for midday tides have their mean value. Then the 
interval increases rapidly every day as the moon's transits come 
later, until they come near the middle of the afternoon, <frhen 
there is a sudden change of 6^ or 8** in the course of 2 or 3 daj's, 
during which time, the tides are so small that their times and 
intervals cannot be well determined. The high-waters then seem 
to pass under the influence of the moon's inferior transits, and 
the intervals are reduced to their minimum values, or become 
negative. The intervals then increase rapidly again for a con- 
siderable part of half a lunation, until they pass again under the 
action of, and finally under the control of, the moon's superior 
transits. The same law will be observed to prevail throughout 
the period of observation, but the inequality rapidly decreases in 
amount as we depart from the solstice. Similar observations 
apply mutatis mutandis to the midnight tides. 

The range of the tides seems to be considerably less near the 
solstice, than they are near the equinox. 

There seem to have been some notable changes in the mean 
level of the ocean in the month of July. 

Hopes are entertained of obtaining more observations, and a 
supply of paper was forwarded to the U. S. Consul some years 
ago, but no answer has ever been received. It has been thought 
advisable therefore to publish the results as far as they have 
been obtained. 

Am. Joub. Soi,— Second Sbbies, Vol. XLI, No. 122.~March, 18^. 
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Art. XIX.— On Prairies; by A. Fendler.* 

In my botanical rambles I have seen Prairies, Llanos and Sa- 
vannahs of diflferent magnitudes and in various stages of pro- 
gress ; and, as I am assured that my suggestions on this subject, 
although they may not fully coincide with your views, would 
be received in a kind spirit, I beg to make the following re- 
marks. 

The prevalence of moisture, although generally is not always 
connected directly with a prevalence of forest. For four years 
I lived on the range of mountains that stretches along the 
northern coast of Venezuela in lat. 10° N., at an elevation of 
6,500 feet above the sea, in the midst of a vast forest. The 
northern slope of this chain of mountains, from its very crest 
(7,000-8,000 ft.) down to the margin of the sea, is covered by 
an immense primeval forest, except in a very few insignificant 
spots, near some of the seaports, where man has interfered with 
it. In this mountainous region, from the middle of April to the 
first of January, hardly a day passes without rain. It is a region 
enveloped in mist ana clouds during most of this time, alter- 
nately drizzling, dripping and pouring down, where the tem- 
perature rarely ever rises as high as 70° or falls as low as 38°. 
It is a true " Fern-region," where tree-ferns may be found from 
30 to 40 feet high. It is certainly one of the most rainy, moist 
and humid regions outside of the great equatorial rain-belt. 
Although the northern or sea-side of this mountain-range is in 
its whole length covered by forest, savannahs stretch in many 
places from the very crest down the opposite or southern side, 
which is constantly exposed to southern or southeastern winds, 
driving the clouds and mist against it and up along its surface 
away over the crest. In some localities of the windward side 
forests alternate with savannahs, but in other localities on the 
same side, and exposed to the same wet weather, large tracts are 
entirely bare of forest. The forests, however, do not gain on 
the savannahs, but from time to time the savannahs gain on the 
forests by a very simple agent, namely, that of fire. 

Fire 1 consider by far the most powerful and the principal 
agency that gave prairies and savannahs their existence, extend- 
ing them in the course of time and still busy in extending them. 
In the prairies of Illinois, Missouri and Texas as well as on the 
great plains between Missouri and the Eocky mountains, on the 
llanos of Venezuela and the high savannahs of the mountainous 
district of the same country, I have seen the same forest-destroyer 
at work. In the region last named I had the rare opportunity 
of observing not only the gradual extension of the savannahs, 

' From a letter to Professor Dana, dated Cambridge, Mass., Dec. 12, 1865. 
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but also the beginning and the different stages of the conversion 
of an almost impenetrable primeval forest into a savannah. # 

I cite the following facts, observed by myself at Colon ia Tovar 
in Venezuela, from an account in the Smithsonian Report for 
1867; pages 186-188. 

**0n the 5th of January I made a botanical exeursion to one of the 
highest mountains of this region, about twelve miles to the east of the 
colony. The mountain, according to my estimation, may be about 7,800 
feet above the level of the sea, and is a kind of central point or knot, 
from which several rivers, flowing in different directions, take their origin. 
This mountain is covered by a dense forest, with the exception of a level 
spot of about half a mile in length and a quarter of a mile in width, 
which forms a kind of shallow basin, only sparingly covered by a thin 
coat of short grass and other small plants. * * * 

In this excursion I had also an opportunity to f<Km some idea of the 
vast extent of destruction which was carried into the mountain forest 
last February by a lucifer match and a thoughtless boy. Over whole 
tracts of this prinieval forest the trees lie dead, one over the other, as if 
uprooted by a whirlwind, scarcely showing any marks of fire on their 
trunks. I was struck more than ever with the easy manner in which 
fire can destroy these dense and humid forests, which, by their shade, 
preserve a cool and moist atmosphere, and thereby cause the vapors of 
the adjacent strata of air to condense into clouds, that rest upon them, 
with little intermission, during nine months in the year. In these high 
regions the temperature is so low and equable that the vegetable matter 
which is gathered on the ground between the trees is decomposed very 
incompletely and very slowly. It forms a stratum of loose half-decom- 
posed matter, in some places two to three feet thick, which, in the rainy 
season, like an immense layer of sponge filled with water, feeds and sup- 
plies the rivulets and rivers gradually. In the midst of the dry season this 
layer becomes sometimes dry enough to burn, when kindled, with but 
little flame, and more like tinder, spreading in all directions. 

In this way the fire extends until met by a river or a road, or some 
other obstacle. The subsoil which underlies the spongy stratum on these 
mountains is also very shallow and resting on hard rocks. The roots of 
the trees, therefore, do not go down very deep, but extend more in a hor- 
izontal direction. When the spongy layer, with the smaller roots, are 
burnt, the trees lose their hold entirely and fall, one over the other, in all 
directions. They die less from being burnt than from being uprooted. 
Many different kinds of tall reeds soon take the place of the trees. In 
a few years these reeds exclude everything else. The fertile mould that 
may perhaps have escaped destruction by fire is by and by carried down 
the declivities by the frequent rains. The region, no longer shaded by 
high trees, becomes dry. Subsequent conflagrations of adjacent savan- 
nahs, which are intentionally set on fire to procure ^ pew growth of 
young grass, take hold of the reeds of the ruined forest, until, by the re- 
peated attacks of these fires, the roots of the reeds can stand it no longer, 
and the smaller grasses, interspersed with a few other plants, take their 
places. 
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On the road from the colony to Caracas we pass through a region in 
which this process is going on ; the reeds giving gradually way to the 
smaller grasses. Here the great number of lialf-burnt yet standing trunks 
of the wax palm tell plainly enough that there existed not long ago a 
dense and humid forest, in which ihey luxuriated in all their beauty, for 
these palms are never found, in their natural state, growing in any other 
but humid forests. Here they stand isolated in the midst of reeds. 
Most of them have dfed already, but many linger yet in a dying condi- 
tion, until their last green leaf has turned brown, and then they stand 
like tall and slender pillars, the mournful remnants of a once stately 
forest." 

The contrast with regard to forests in the above mentioned 
two mountain slopes (the northern and southern) is easily ac- 
counted for. The strong and ever restless southern and south- 
eastern breezes sweep only the southern side of the mountains 
in their course up to the crest. Leaving the latter, they go on 
horizontally through the aerial ocean and never touch the surface 
of the northern slope, where calms prevail. The fire being 
fanned by the southern current, ascends the windward side of 
the mountain, but on reaching the crest is abandoned by the 
breeze f it can make no further progress and dies out. 

I may also remark, that no instance ever came to my knowl- 
edge in which a high prairie (savannah) once firmly established 
was encroached on by the extension of a forest, no matter how- 
humid the region may have been. But as long as the loose 
mould in a partially burnt forest has not been destroyed by fire 
or swept down by rain, so long is there a chance for the recov- 
ery of that forest in a moist region, if no intruding weeds are in 
the neighborhood, and further attacks of fire excluded. 

Although the prevalence of moisture and forest, and that of 
dryness and prairie generally go together, we are not warranted 
to conclude that a prairie is the effect of dryness alone, for it can 
be shown in many instances that dryness of a region is the effect 
of prairies. The sun, heating the surface of the earth, thereby 
raising heated columns of air^ disperses clouds and fogs, as may 
often be seen at Colonia Tovar with clouds moving across the 
cultivated valley, which lies between two nearly parallel moun- 
tain-ridges heavily timbered. The clouds as they come moving 
on from the southern range vanish as soon as they reach the 
cleared and cultivated area, and form again by condensation on 
drawing near the opposite or northern range. 

New-made land offers a good chance for the establishment of 
a forest. If we believe in geology we cannot but admit that, at 
one time or other, far back in the historv of our planet, either 
anterior to, or cotemporaneous with, the great (!)arboniferous 
era, a humid, rainy, cloudy climate of a more equable tempera- 
ture, and resembling in many respects that of the equatorial 
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low regions of South America, prevailed all over the continent 
np to high latitudes. Here, then, all the conditions for the exist- 
ence of a vast continuous forest all over the land are given, and 
we are entitled to infer that at that period one immense mass of 
forest spread not only over all the land above water, but also 
through swamps and other shallow overflowed places. All the 
grassy plains, prairies and high savannahs must have originated 
since. Suppose the climate to have changed gradually in later 
periods, the ground elevated in some places, clouds dispersed 
and the atmosphere become drier. In this case a majority of 
the trees will, no doubt, die off gradually ; but as long as the 
ground underneath is shaded, and covered by vegetable mould 
of a loose texture, resulting from the accumulation of decayed 
leaves, tree-seeds will germinate, new varieties and new species, 
better adapted to the new order of things, will in their struggle 
for existence make their appearance, and still there will be a for- 
est although in a different garment. 

Grass cannot well succeed in dense shady forests. In the ex- 
tensive prairies of western Texas I have seen isolated clumps of 
timber like little oases in a desert, some not more than 200 feet 
in diameter, effectually resisting not only the encroaching attacks 
of the prairie-grass, but even those of the prairie-fires, and this 
in a pretty dry region subject to long continued droughts. Their 
margins are so dense with underbrush that in most cases not even 
a large sized dog could penetrate them. 

Let the climate of a mountain region have only drought of 
two or three months' duration, no matter how moist, damp and 
wet it may be the remaining nine or ten months, and it will be 
no difficult task to convert by fire the forest covered slopes into 
savannahs. In a drier climate, of course, this conversion of 
forest into prairie by the agency of fire can be accomplished 
much faster. 

On the other, hand in regions perpetually moist and wet the 
forests are safe enough against all encroachments from prairies, 
because fire can do no mischief here. But also in comparatively" 
dry climates the forest will be safe against the intrusion of prai- 
ries, if the trees stand on a deep fertile soil, where their roots 
may go down deep and support the tree from falling, and where 
the trees have a tendency to sprout from their roots ; for it 
would take many repeated firings of the undergrowth to lay that 
ground open to the baking influence of the sun. 

Again, at Santa Fe, New Mexico, the atmosphere is so exceed- 
ingly dry that, with the exception of the sides of a deep, narrow 
mountain-valley, through which a creek flows, I have never seen 
dew. The dry, gravelly soil is for the greater part covered with 
forests of Coniferae, not only on the higher mountains, but also 
on the low hills. The sterile soil is so dry during summer and 
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autumn, that the thin grass, although sprouting and growing 
during spring, has no power of spreading. In winter the ground 
is generally covered with a considerable layer of snow. 

That on sloping land, elevated ridges, mountains, etc., the 
forest can be changed into prairies or savannahs more readily 
than in other situations having the same degree of humidity, is 
-easily accounted for. The thin layer of soil in such localities 
rests mostly on layers of rocks ; the tap-roots of trees cannot 

i)enetrate to any considerable depth, and the tree is rather 
oosely fixed to the ground. Fire can easily undermine it, so 
that it may be prostrated not only by moderate breezes, but 
by its own weight. When fallen, its shade no longer protects 
the binding rootlets of thousands of cryptogamic and other 

f)lants delighting in shade; they wither and die. The fertile 
ayer of mould is now open to the attacks of sun and rain. By 
degrees it is washed down the declivities, leaving the more tena- 
cious clay behind, on which reeds and grass spread and with 
their creeping roots form a dense matting in which no tree-seeds 
can germinate. 

All the moist and forest-covered places and valleys on the 
lower parts of Tahiti and elsewhere, cited as exceptions, are 
those by which, on account of their moist surface, the progress 
•of fire that once destroyed the forests on the drier slopes and 
(Convex localities, was arrested. 



Art. XX. — A new metlwd of Meteorological comparison, with three 
illustrative Tables ;* by Pliny Earle Chase, M. A., S.P. A.S. 

[Cdncluded from p. 95.] 

In the regions of variable winds, it can hardly be supposed 
that the correspondence between changes of wind and of declin- 
ation should be so marked as in the torrid zone. I find, how- 
-ever, upon tabulating about two thousand of the Toronto Ob- 
servations, that there are some indications of a similar character 
to those in the St. Helena Table ; but they are, comparatively, 
«o slight, that another form of comparison has given results 
which are more satisfactory to my own mind.* 

* From the Proceedings of the American Philosophical Society, vol. x,pp. 161-166. 

^ M. Kaemtz (Meteorology, Walker's translation, p. 461) states that "the dip de- 
pends, Uke the height of the barometer, on the direction of the wmd and on tem- 
perature." This is the earliest intimation I have yet discovered, which can be 
possibly construed as either implying or tending to demonstrate a difect correlation 
between weight and magnetism. The resemblance between the curves of wind- 
force and magnetic vertical force, would naturally lead one to look to the dip rather 
than to the declination, for the most striking evidence of the magnetic effects of di- 
rection of the wind. 
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According to my several hypotheses, the magnetic impulses 
are transmitted with a velocity analogous to that of light, and 
the position of the needle at any moment is dependent upon th« 
combined action of local and cosmical forces, tne former produc- 
ing continual agitations of short period, and the latter largely 
Ereponderating in the daily means. On the other hand, the 
arometric and other atmospheric changes, in consequence of 
greater inertia, are more obedient to cumulative influences that 
have a limited local origin, and less affected by sudden violent 
disturbances. It seems reasonable, therefore, to suppose that 
the oscillations about the mean magnetic values should differ, in 
duration and in other respects, from those about the thermal and 
barometric means. If their mutual relations are much obscured 
in consequence of this diflference, any lingering evidences of 
inter-dependence that we may find may be entitled to great 
weight. 

Taking Toronto as a typical station of average, and St. Eelena 
as one of minimum acciuental magnetic disturbance, I first de- 
duced from three years' observations at each place (184:3, '44, '45 
at Toronto ; 1848, '45, '46 at St. Helena ; the observations of 
1844 being comparatively incomplete), the average duration of 
the fluctuations of each element. I found the following mean 
lengths of an oscillation, measuring from the maximum of one 
wave to the maximum of the succeeding wave (B representing 
the barometer ; T, thermometer ; H, horizontal force ; V, verti- 
cal force ; D, declination). 





B. 


T. 


H. 


V. 


D. 


Turonto, . . 
St. Helena, 


8-98 days. 
4-38 " 


8-98 days. 
8-67 - 


4*64 days. 
8-82 " 

1 


4-31 days. 
4-46 " 


8'IU days. 
8-86 •* 


The mean wave-periods, taking the duration of the alternate 
variations above and below the monthly means, were as follows : 




B. 


T. 


H. 


V. 


D. 


Toronto, . . 
St Helena, 


2 91 days. 
8-76 '» 


8*70 days. 
3-86 " 


4*66 days. 
434 •• 


4 78 days. 
6 61 " 


2-82 days. 
8-27 " 



By marking with the signs + and — the excess or deficiency 
of each daily mean, the monthly mean being assumed as the 
standard of comparison, I obtained the data for Tables I and II. 
The columns headed C contain the number of observations that 
present a correspondence (excess in one element accompanying 
excess in the other, and vice versd), and those headed give the 
number of instances in which there was an opposition of signs 
between the daily means indicated by the heading of each double 
column. 
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Table L 

Correlations of Temperature^ Gravity^ and Magnetism^ in the Daily 

Means at Thronto, 





B.AT. 


H.AV. 


BAH. 


T. AH. 


B. AV. 


T.AV. 


B.AD. 


T.AD. 




C. 


0. 


C. 


0. 


0. 


0. 


C. 


0. 


C. 


0. 


C. 


0. 


C. 


O. 


C. 0. 




9 


17 


20 


1 


16 


8 


2 


22 


14 


8 


2 


20 


9 


16 


11 18 


Jan. 


5 


22 


• • 


• • 


18 


9 


6 


21 


• • 


• • 


• • 


• • 


14 


18 10 17 




11 


16 


18 


9 


15 


12 


8 


19 


14 


13 


8 


19 


9 


18 15 12 




11 


13 


8 


13 


11 


11 


13 


8 


14 


10 


2 


22 


14 


10 11 18 


Feb. 


9 


16 


16 


2 


20 


5 


10 


16 


15 


8 


6 


12 


16 


9l 14 11 




6 


18 


20 


4 


16 


8 


6 


18 


18 


6 


2 


22 

"r8 


15 


8, 4 19 




10 


17 


18 


14 


6 


21 


17 


10 


16 


11 


9 


18 


12 


9 16 


March. 


12 


14 


18 


8 


10 


16 


10 


16 


12 


14 


4 


22 


16 


10 


10 16 




16 


1(J 


20 


5 


9 


16 
14 


6 


49 


8 


17 


6 


20 


18 


11 


12 12 




9 


15 


4 


20 


10 


18 


6 


18 


6 


4 


20 


19 


6 


11 18 


April. 


8 


17 


16 


9 


18 


12 


12 


13 


18 


12 


6 


20 


14 


11 


11 14 




14 


12 


26 





12 


14 


2 


24 


12 


14 


2 


24 


14 
11 


12 
16 


6 20 
12 15 




8 


19 


5 


22 


10 


17 


15 


12 


18 


9 


6 


22 


May. 


7 


20 


19 


7 


16 


10 


6 


20 


16 


11 


6 


21 


17 


10 


9 18 




7 


20 


28 


4 


15 


12 


7 


20 


18 


9 


6 


21 
■"24 


18 


14 


14 18 
18 13 




11 


15 


4 


22 


13 


13 


20 


6 


13 


18 


2 


12 


14 


June. 


8 


17 


17 


8 


20 


5 


7 


18 


16 


9 


1 


24 


14 


11 


16 10 




6 


19 
19 


14 


10 


20 


5 


5 


20 


16 


8 


9 


15 


11 


14 


14 11 




8 


8 


18 


10 


17 


15 


12 


21 


6 


6 


21 


18 


14 


12 16 


July. 


9 


18 


14 


13 


17 


10 


5 


22 


10 


17 


10 


17 


19 


8 


11 16 




10 


17 


22 


5 


13 


14 


6 
11 


21 
16 


14 


13 


5 


22 


19 


8 


12 16 




11 


16 


14 


13 17 


10 


20 


7 


6 


"21 


16 


11 


8 19 


Augost 


15 


12 


21 


6 


14 


IS 


8 


19 


10 


17 


10 


17 


10 


17 


10 17 




8 


18 


8 


18 


18 


8 


6 


20 


8 


18 


22 


4 


16 


10 


12 14 




9 


17 


22 


4 


18 


18 


4 


22 


16 


11 


2 


24 


16 


10 


11 16 


Sept 


9 


16 


22 


3 


17 


8 


3 


22 


18 


7 


2 


23 


12 


18 


12 18 




8 
8 


18 
18 


22 


4 


16 


10 


6 


20 


18 


8 


4 


22 


12 


14 12 14 




7 


4 


15 


9 


8 


21 


•6 


6 


8 


9 


18 


18 


12 14 


Oct 


7 


20 


18 


9 


18 


14 


9 


18 


18 


9 


4 


28 


15 


12 


11 16 




4 


28 


28 


4 


20 


7 


7 


20 


18 


9 


5 


22 

• 1 


17 


10 


10 17 
U 15 




7 


19 


• • 


• • 


15 


11 


8 


18 


. • 


. • 


• • 


16 


10 


Not. 


18 


18 


18 


8 


18 


8 


7 


19 


15 


11 


6 


20 


15 


11 


8 18 




6 


19 


22 

• • 


8 

• • 


19 
18 


6 

7 


2 


23 


18 


7 


8 


22 


12 


13 


9 16 




12 


18 


9 


16 


• • 


. 1 


. • 


• . 


16 


10 


10 15 


Dec. 


10 


15 


20 


5 


14 


11 


8 


22 


11 


14 


4 


21 


18 


11 


7 18 




9 


17 


22 


4 


16 


10 
151 


5 


21 


16 


10 


1 


26 


18 


13 


8 18 
181 176 


1843. 


113 


198 


105 ] 


131 


154 


135 


169|l55 


87 


41 


201 


167 


140 


1844. 


112 ! 


200 


199 


78 


190 


121 


86 


2251154 


124 


58 


220 


175 


136 


128 184 


1846. 
Total, 


105 ! 


207 


240 


70 
279 


189 


122 


66 


246 


178 


182 


72 


288 


164 


146 


128 181 


830 ( 


S05 


544 \ 


588 


894 


287 639 


487 348 


171 


659 


506 


421 


887 641 
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Table II. 

Correlations of Temperature^ Gravity^ and Magnetism^ in the Daily 

Means at Si, Helena, 





B.AT.1 


H. <fe V.l 


B.AH.IT. AH.iB. <fe V. 


T. & V.l 


B. <fe D.I 


T.AD. 




C. 


0. 


C. 


0. 


C. 


0. 


C. 


.0-1 


C. 


0. 


C. 


0-1 


C. 


0. 


C. 


0. 




11 


15 


14 


8 


14 


12 


7 


19 


15 


7 


6 


16 


12 


13 


14 


11 


Jan. 


17 


10 


14 


12 


11 


16 


10 


17 


18 


14 


11 


16 


18 


14 


11 


16 




7 


19 


8 


19 


23 


4 


5 
9 


22 
16 


9 


18 


15 


11 
*18 


17 


10 


12 


14 




13 


11 


15 


8 


12 


12 


8 


15 


5 


12 


12 


18 


11 


Feb. 


16 


8 


11 


11 


16 


8 


15 


9 


13 


9 


18 


9 


16 


8 


16 


8 




10 


14 


12 


12 


12 


12 


4 


20 


8 


16 


8 
18~ 


16 
9 


9 


15 


11 


18 




12 


15 


10 


17 


15 


12 


7 


20 


9 


18 


15 


12 


14 


IS 


March. 


11 


14 


15 


10 


8 


17 


16 


9 


14 


11 


16 


9 


18 


12 


15 


10 




12 


14 


17 


9 


10 


16 


6 


20 


11 


15 


15 


11 


18 


13 


18 


18 




21 


4 


4 


20 


10 


15 


10 


15 


19 


5 


19 


5 


13 


12 


15 


10 


ApriL 


16 


10 


18 


7 


14 


11 


17 


8 


13 


13 


17 


9 


15 


11 


18 


13 




9 


16 
"l7 


3 


16 


12 


13 
12 


12 


13 


8 


11 


15 


4 


10 


15 


10 


15 




10 


5 


21 


15 


8 


19 


7 


19 


19 


7 


19 


8 


12 


15 


May. 


10 


17 


6 


20 


20 


7 


5 


22 


7 


19 


19 


7 


12 


15 


17 


10 




10 


16 


6 


18 


14 
21 


11 
5 


6 


19 


7 


18 


22 


8 


1.8 


18 


9 


17 

* WW- 

11 




10 


16 


5 


20 


11 


15 


10 


15 


19 


6 


15 


11 


15 


June. 


14 


11 


4 


21 


13 


12 


4 


21 


12 


13 


19 


6 


11 


14 


8 


17 




12 


14 


8 


15 


18 


8 


8 


18 


10 


18 


10 


18 


15 


11 


19 


7 




9 


17 


5 


19 


16 


9 


9 


16 


7 


18 


16 


9 


18 


13 


14 


12 


July. 


12 


16 


14 


13 


14 


18 


9 


18 


18 


14 


18 


9 


14 


13 


17 


10 




10 
5 


17 
22 


7 


20 


19 


8 


6 


21 


18 


14 


22 
"20 


5 
6 


14 


18 


11 


16 




3 


23 


20 


7 


6 


21 


7 


19 


16 


11 


10 


17 


August. 


18 


8 


13 


13 


11 


15 


7 


19 


12 


14 


18 


8 


16 


10 


12 


14 




8 
12 


18 
'l4 


14 


11 


17 


9 


11 


16 


7 


18 


17 


8 


12 


13 


16 


10 




10 


14 


10 


16 


6 


20 


14 


10 


16 


8 


20 


6 


16 


10 


Sept. 


15 


11 


11 


15 


9 


17 


8 


18 


14 


12 


19 


7 


12 


14 


7 


19 


— ■ 


14 


12 


11 


15 


6 


20 
"l6 


18 


18 


6 


20 


16 


10 


10 


15 


14 


11 
12 


16 


10 


18 


6 


10 


6 


20 


U 


13 


4 


20 


18 


8 


14 


Oct. 


12 


15 


9 


17 


18 


9 


9 


18 


11 


15 


16 


10 


12 


15 


15 


12 




11 


16 


9 
JO 


18 
12 


16 


11 


12 


15 


16 


11 


20 


7 


16 


10 


12 


24 
"15 




10 


16 


16 


10 


4 


22 


7 


15 


13 


9 


13 


18 


11 


Nov. 


12 


13 


7 


18 


14 


11 


9 


16 


10 


15 


15 


10 


15 


10 


12 


18 




14 


11 


11 


15 


15 


10 


12 


18 


IS 


12 


14 


11 


13 


12 


16 


10 




9 


16 


17 


8 


18 


7 


8 


17 


12 


18 


8 


17 


16 


8 


11 


18 


Dec. 


18 


8 


12 


14 


18 


IS 


13 


18 


15 


11 


13 


IS 


14 


12 


12 


14 




14 
138 


11 
178 


15 


10 


7 
177 


18 
183 


6 


19 


7 


18 


12 
163 


13 

Iso 


7 


17 
127 


8 


16 


1843. 


116 


176 


91 


219|126 


167 


182 


159 


150 


1845. 


171 


140 


134 


171 


161 


149 


122 


188147 


160 


194 


113 


168 


148 


155 


156 


1846. 


131 


178 
491 


121 
371 


178 


169 


140 


101 


207115 


184 


186 


112 
356 


149 
494 


157 
432 


150 156 

1464 462 


Total, 


440 


525 


507 


422 


314 


614 388 


511 


543 



Tabulating similarly the magnetic observations for one or two 
days prior and subsequent to the several thermometric and bar- 
ometric fluctuations, I find indications of a continued action, 
which is paralleled by the ocean swell that remains after the sub- 
sidence of the winds by which the waves were originally excited. 
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In order to ascertain whether the correspondence, which h 
thus shown to exist between the daily means of the different 
elements, can also be traced in the hourly means, I noted the 
character of the undulations for several entire weeks, selecting 
observations at different seasons, in such a manner as I thought 
would give a pretty correct approximation to the average of 
each of three years. Considenng the increasing waves as posi- 
tive and the decreasing as negative, I obtained the data which 
are summarily detailed in Table III. 

Table III. 

Correlations of Temperature^ Gravity^ and Magnetism^ in Hie Hourly 

Means at Toronto and St. Helena. 





B. A T. 

C. 0. 


H. AV. 
C. 0. 


B.ibH. 
C. 0. 

212 232 
246 217 
218 211 


T.AR. 
C. 0. 


B.AV. 
C. 0. 

201 176 
188 173 
155 125 


T.A V. 
C. 0. 


b. AD/I 
0. 0. 


Toronto. 
Ist year. 
2d " 
8d " 


197 242 
202 234 
191 232 

111 ' 


208 188 

170 202 

171 128 


227 232 
197 284 
192 259 


162 229 
165 192 
120 172 


226 211 
225 217 
280 202 


Total, 


590 708 549 518 


67d 660 


616 725 


544 47^ 


447 598 


680 680 



T. A D. 
C. 

l«f6 260 
189 238 
200 2 48 

584 716 



St.Hkluna. 
let year. 
2d' 
3d 



« 



ii 



198 227 

199 232 
190 203 



Total, |587 662 



126 179 
121 208 
143 182 



389 564 



231 200 
247 189 
244 194 



722 588 



217 187 
250 164 
249 159 



716 510 



129 183 
138 196 
146 194 



409 573 



172 181 
178 145 
187 126 



225 206 
248 174 
220 199 



532 402 698 578 



198 204 
189 211 
181 210 



568 626 



This triple comparison exhibits, in a very conclusive and sat- 
isfactory manner, a connection between temperature, gravity, 
and magnetic force, which, taken in conjunction with my pre- 
viously adduced evidences of rotation-tides, appears suflScientto 
adequately explain all of the well-established normal meteoro- 
logical fluctuations, and to give a clearer insight into the true 
meaning and value of the various partial relations which have 
been previously ascertained or surmised. 

It is interesting, especially if we incline to adopt the common 
hypothesis that the barometric fluctuations are all owing, mainly, 
if not exclusively, to thermal disturbances, to observe that the 
magnetic force is more directly and powerfully affected by varia- 
tions of temperature than the barometric pressure; and that 
at St. Helena the relation of the barometric to the thermo- 
metric movements is less marked than those of either the hori- 
zontal or vertical force to the fluctuations of gravity and of tem- 
perature. The relative preponderance of the rotation tide over 
the temperature tide at St. Helena (as shown by the barometer), 
is an additional evidence of the eligibility of that station for ob- 
serving the correspondence between the fluctuations of magnetic 
force and the disturbances of gravitation. 
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In comparing tbe St. Helena and Toronto totals, five of the 
columns exhibit an opposition of relations, such as might have 
been anticipated, because the laws of equilibrium require that a 
disturbed **line of force " in one portion of the globe should be 
counterbalanced by an opposite line in another portion. 

The analogies that have been pointed out by Sir David Brews- 
ter and Sir John Herschel between the curves of terrestrial mag- 
netism and those of the polarization of skylight, are a natural 
consequence of the mechanical laws which we have been consid- 
ering. The special maximum which Herschel finds it so difficult 
to account for (Meteorology, p. 230) may be explained by the 
centripetal reaction against the centrifugal thermal and other 
solar disturbances, which is a maximum at 90° from the sun. 



Art. XXI. — On Cephalization; No. IV: Explanations drawn out 
by the Statements of an Objector; by James D. Dana.* 

In a paper published in the third volume of the Proceedings 
of the Entomological Society of Philadelphia, Mr. B. D. Walsh 
discusses the subject of the classification of Insects as oased on 
the principle of cephalization, and criticises, not my views, but his 
own misconceptions of them.* As others may have fallen into 
similar errors, notwithstanding the long explanations which have 
beeo presented, I briefiy notice here some of the points in his 
paper. 

1. Our objector says (p. 288) that " as originally propounded 
by him [Mr. Dana] in Crustacea, cephalization consists in * the 
transfer of the anterior members of the thorax to the cephalic 
series' (Sill. Jour., vol. xxxv, p. 66), or in other words in legs being 
converted into head-organs" 

In the first place, our expositor, while claiming to cite what 
was " originally propounded" by me, had not seen my original 
memoir published in 1852* in the Report on Crustacea, and in 
1856 in this Journal, and refers to no paper earlier than that of 
1863. 

In the second place, he finds in the paper which he does cite 
what neither that paper, nor any other that I have written, con- 
tains. I have nowhere said that cephalization consists in such a 

* For number I, of thii Beries, see this Journal, xxxvi, 821, "Nov. 1868; number 
II, zxxvii, 10, Jan. 1864 ; number III, xxxvii, \6l, March, 1864. 

' On certain Entomological speculations of the New England Bchool of Katural- 
istA, by B. D. Walsh, M.A., Proc. Entomolog. Soc, iii, 9P7. The writers of the 
" New England SchooV' here particularly criticised are Prof. Agassi^ and Prof. 
Dana; and, incidentally, A. S. Packard, Jr., some passages of ^ paper of his having 
been cited by the latter. 

* Not 1866, as stated in this Journal, xzzTi, 821. 
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transfer of members. The statement would be wholly at vari- 
ance with the very idea of cephalization. What I have asserted 
is this: that variation in grade of cephalization is manifested ia 
the structure by the transfer referred to, and by this as only one 
among many methods. 

I have argued that since animals have a head as their grand 
characteristic feature, and a cephalic nervous mass as the funda- 
mental element of the head and the prime center of force in the 
organism, exaltation and concentration anteriorly of the life- 
forces mark a high grade of cephalization ; and relaxation or 
decentralization, and an enfeebling of the same, with a conse- 
quent spreading posteriorly or away from the cephalic extremity, 
indicate a low grade of cephalization. I have also said that 
these conditions of the life-forces of the individual, that is, of the 
organizing and working forces, should necessarily be apparent, 
and are in fact apparent, in the structure of the organism, the re- 
sultant of the forces. 1 have shown that concentration anteriorly, 
with exaltation of the cephalic extremity, is manifested not 
merely in the transfer of members to the cephalic series (thereby 
enlarging the sphere of the head), but also in the form and 
structur^of the head, — in the form and condition of the organs of 
the senses — of the organs of the mouth — of the successive pairs 
of legs — of the abdomen — of the abdominal appendages; and 
in my later memoirs I have still more widely extended the list of 
characteristics that indicate grade of cephalization. 

The laws of cephalization act conjointly with another princi- 
ple in animal life : — that of the opposileness svhsisiing between Hie 
cephalic or anterior and the posterior extremities of the animal struc- 
ture^ which is a kind of antero-posterior or fore-and-aft polarity. 
This oppositeness or polarity is up-and-down in the plant, and 
fore-ancCaft in the animal. The fore-and-aft becomes strictly up- 
and-down in position in one animal alone — Man; and this by 
elevating heavenward the cephalic extremity, not by a change 
of the axis of symmetry to that of the plant. (See this Jour., 
xxxvi, 351.) 

In view of the total misapprehension of this subject by our 
entomological critic, I may be excused for citing additional ex- 
planations from an article written for a popular magazine, even 
if they are essentially a repetition of what is contained in my 
former papers. 

^* As the head is the seat of power in an animal, it is natural that among 
species rank should be marked by means of variations in the structure of 
the head ; and not only by variations in its struoture, but also in the ex- 
tent to which the rest of the body directly contributes, by its members, 
to the uses or purposes of the head. Cephalization is, then, simply dom- 
ination of the head — cephalic domination — in an animal, as manifested in 
the structure ; and any degree of it depends on the grade of power of the 
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cephalic center, and the degree of subordination to it in the structure. 
The following are some of the ways or methods in which it is manifested. 

(1.) With superior cephalization, that is, as species rise in grade or rank, 
more and more of the anterior part of the bod 3% or of its members, 
renders service to the head ; with inferior^ less and less. 

(2.) With superior cephalization, the structure of the head, or of the an- 
terior portion of the body, becomes more and more compacted, perfected, 
and condensed or abbreviated ; with inferior^ the same portion becomes 
more and more lax in its parts or loosely put together, and imperfect in 
the parts or members themselves ; and, at the same time, the whole is 
more and more elongated, and spaced out or enlarged. 

(3.) With superior cephalization, the posterior portion of the body 
becomes more and more compacted, or firmly put together and abbrevia- 
ted; that is, as concentration goes on anteriorly^ there is abbreviation 
posteriorly. Even the tail shows grade ; for great length, or size, or 
functional importance is actually a mark of inferior grade, other things 
being equal. 

(4.) With inferior cephalization, there is not only a less and less con- 
centrated or compacted and perfected state of the whole structure, before 
and behind, but, in its lower stages, the degradation of the structure 
extends to an absence of essential parts, as teetk^ members, senses ; and 
often, also, to a gross enlargement of the body beyond the size which the 
system of life within can properly wield, and in this case the body is 
stupid and sluggish." 

The question as to the condition of the life-forces thus passes 
from the sphere of speculation to one of direct observation. A 
Lion^ for example, exhibits to the eye the high degree of cephal- 
ization of its structure by its strength anteriorly, or that of its 
head and fore-limbs, and the correlate form and structure of these 
and other parts of the body ; and a Whale manifests its low de- 
gree by its degraded head and senses, its feeble limbs partly 
obsolete, and the immense size and strength of the tail ; and this 
is so obvious, that the muscular or motorial force of the two 
might be sufficiently well represented by the annexed figures: 
figure 1 corresponding to that of the Lion, 1^ 

and 2, to that of the Eight Whale, A being 
the anterior or cephalic extremity and P ^ [.^ 
the posterior or caudal extremity. The 
figures give a faint idea of what is meant 
by cephalization and decephalization. If the ^• 

sensorial forces of the Lion were taken 
into consideration, the contrast between ^ 
the two would be still greater, c is the 
position of the prime systemic center; its remoteness from the 
front margin in the Eight Whale, (figure 2) is one of the marks 
of the extreme decephalization of the structure. (See on Cephali- 
zation, No. III.) The arrangement of the muscular force in dif- 
ferent Herbivores might be represented by figures intermediate 
between 1 and 2. 
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The following figures serve in a similar rude way to illustrate 
the condition of the force in the three subdivisions of Decapod 
Crustaceans ; figure 3, in the Crab, which has the abdomen (the 
part so large in the lobster) almost wanting 
and very feeble, and the systemic center (c) 
very close to the front margin ; fig. 4, in the ^ j^ 
Shrimp which has the body prolonged be- 
fore and behind, but especially in the latter 
direction, the posterior portion or abdomen ^' 

being of great size and powerful as an organ 
of motion ; fig. 5, in certain species of the 
Squilla group, in which the cephalothorax 6. 

is weak, its appendages feeble, the abdo- 
men 2 or 3 times as long as the anterior 
part of the body and relatively to the ceph- 
alothorax far more powerful than in the Lobster or Shrimp. 
Other classes of animals afford similar illustrations. 

There are probably no characters connected with the structure, 
growth and habits of an animal that have not something to 
reveal with reference to grade, under this principle of cephali- 
zation. To read the truth, especially among the lower sub- 
divisions of a class, the families, genera, species, may often re- 
quire profound study, and even a higher stage of science than 
the world has now attained to. But the necessity of profound 
study, when knowledge below the surface is sought for, is not 
peculiar to this department of nature. 

I repeat, then — cephalization does not ** consist in a transfer of 
members" one way or another, but is manifested by the whole 
animal structure within and without. 

2. Our objector says that this character of cephalization 
'* really appears to be of high systematic value in Crustacea" ; 
but, as the neuration of the wings is a good characteristic in one 
group of Insects and not in an another, so it is not necessarily 
good in other animals. 

This comparison of the principle of cephalization, the origin 
of a host of characteristics, with the single superficial one from 
the neuration of the wings, is in accordance with the misquotation 
making cephalization to consist in a transfer of members, &c. 

The laws of cephalization pertain to the elemental forces of 
the organism, or the fundamental nature of animal life, as much 
as the laws of attraction to the fundamental nature of a molecule; 
and, therefore, if true of one branch of the Animal Kingdom, 
they must be true of all. Yet the exhibition of these law^s in the 
structure will be widely different, as the structures themselves 
are various in character. They cannot be precisely the same in 
footless Worms as in Crustaceans ; or in Crustaceans as in In- 
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86cts; or in Insects as in Mammals ; although the grand funda- 
mental principle at the basis of the organism is the same in each* 

3. Our objector observes again, with like misconception of 
the subject, that as " the conversion of the front wings into 
elytra amounts to a decephalization," "instead of classing He- 
miptera as inferior to Coleoptera and Orthoptera to Hemiptera, 
we ought to adopt exactly the opposite arrangement. For Cole- 
optera have the front wings entirely elytriform, Hemiptera 
(Heteroptera) only about one-half elytriform, and Orthoptera 
scarcely or but slightly elytriform. Those groups, therefore, 
according to Dana's own principle ought to stand, 1, Orthoptera, 
2, Hemiptera, 3, Coleoptera, instead of the reverse." 

Thus, Mr. Walsh sets up his man of straw, and combats it 
with great success. 

"Dana's own principle," above announced and demolished, is 
not tx) be found in any of Dana's own writings. The fact of the 
fore-wings being coriaceous wholly, in part, or not at all, has no 
bearing whatever on the question ; this is a mere external char- 
acteristic, of no dynamical value, like most of the characteristics 
appealed to by ordinary systematists. I expressly state that the 
true distinction depends on the posterior wings being the main 
flying-wings ; I say, further, that the fore-wings may be used for 
flying, and still, if the hinder wings are the more powerful, 
the insects are melasthenic, and have the characteristic of the 
inferior or Coleopteroid division. 

The segment of the body bearing the stronger flying organs 
in these metasthenic species (Coleoptera, Hemiptera, Orthoptera) 
is one posterior to the same in tne higher prosthenic species 
(Hymenopters, &c.) ; and the fact that the force is consequently, 
more posterior among the body segments, and among the nervous 
ganglions, is hence one of direct observation, and not a hypo- 
thetical inference. The terms prosthenic and metasthenic bear 
the profounder meaning of cephalization in their composition. 

There being two sthenic characters of acknowledged value 
based on the limbs, one on the wings^ and the other on the legs, 
it is asked, why the former should be made to have the prece- 
dence in classification. Simply because they have the prece- 
dence in fact. The species of the grand division of Coleopters 
are throughout metasthenic as regards the wings ; that is, the pos- 
terior wings are the only flying wings or, at least, the stronger, 
in all the species ; and this is true also, of the Hemipters and 
Orthopters: while they are not all metasthenic as regards the 
legs ; for under these groups there are subordinate divisions which 
include among the species both those that Sire prosthenic atid those 
that are metasthenic as regards the legs. The latter distinction is, 
therefore, as a matter of fact, of limited importance or compre- 
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hensiveness compared with the former. But this point is suffi- 
ciently illustrated in my article on the classification of Insects 
and requires no additional explanation here. 

• 

4. Our objector says that the position of the wings in the Dip- 
ters is half a segment nearer the head than that of the anterior 
pair in the Hymenopters, and that therefore the Dipters ought to 
stand first in the system^ But he errs from failing to note that the 
wings in Dipters do not pertain to a more anterior segment^ or 
nervous ganglion (center of force), than the fore-wings in Hymen- 
opters, but, on the contrary, to the very same ; whence, there is 
no parallelism between this difference and that separating the 
Hymenopters and Coleopters. The difference of position alluded 
to has, consequently, little or no dynamical value, and little or 
no weight in a classification based on cephalization. 

5. Our objector applies his mistaken definition of cephaliza- 
tion further, and argues as follows : 

" If we apply the principle of Cephalization in its original signification 
to Insects, we shall find that there are certain families and genera, e. g. 
in Orthoptera Mantidce, in Neuroptera Mantispa^ in Heteroptera Myo- 
docka, Phymata^ Macrocephalus, Syriis, Reduviidce and Nepidce^ and in 
Diptera Hemerodromia, which have what are commonly known as rapto- 
rial front legs ; in other words the front legs are used, not as legs but as 
arms to catch their prey with. In other species, e. g. the dipterous Calo- 
bata anienncepes Say, which takes its name from that peculiarity, and in 
many Nemocerous Diptera, the front legs are not used at all for locomo- 
tive purposes, but are elevated in the air and vibrated after the fashion 
of antennae. Here therefore it is strictly true that "the anterior mem- 
bera of the thorax are transferred to the cephalic series ;" and if, as Prof. 
Dana maintains, the cephalization of the anterior pair of limbs in Man, 
or in other words the conversion of his front limbs into arms, "places 
Man apart from the whole series of Mammals" (Sill. Journ., vol. xxxv, p. 
68), then by parity of reasoning, if the principle of cephalization is uni- 
versally applicable, all the above-mentioned families and genera of In- 
sects ought to be placed in a group by themselves." 

The prehensile or raptorial modification of the anterior 
limbs and the transfer of members to the cephalic series are 
here mixed up, although both characteristics are the subject of 
extended explanations in my paper; and hence our objector's 
remarkable result. 

I have stated that there were but three examples of the 
transfer of members to the cephalic series in the wnole animal 
kingdom — the Entromostracans or degradational Crustaceans 
excluded, in which the examples are not well-defined. One 
is that from Tetradecapodts to Decapods, the four anterior of 
the fourteen feet in the former being mouth-organs in the lat- 
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ter ; the second is that from Spiders to Insects (or Octapods to 
Hexapods), the two anterior feet in the former being mouth- 
organs in the latter. One of these cases occurs between.the two 
higher divisions of aereal Articulates or Insecteans; and the 
other two between the two higher divisions of the foot-bearing 
aquatic Articulates or Crustaceans, 

The third case is that from Quadrupeds to Man, the two an- 
terior feet in the former being in man taken completely out of 
the locomotive series and given up to the cephalic series, to 
which series, moreover, they structurally belong. 

Now there are numerous Tetradecapods with prehensile fore- 
legs, but they are no less Tetradecapods in type of structure 
and all their relations. These prehensile legs aid in capturing 
food ; but they are no more part of the cephalic series than are 
the prehensile fore*feet of a squirrel. There are Decapods with 
prehensile fore-legs, which are none the less Decapods; and 
there are also inferior macrural species (certain shrimp-like 
kinds) which have the four outer mouth-organs foot-like in size 
and function, so that they have as many feet as the Tetradeca- 
pods; and yet they are Decapods in type of structure, and show 
no true approximation to the Tetradecapod type. 

Among Quadrupeds, the fore-feet of the Carnivores are pre- 
hensile, and those of the Squirrels and Monkeys quite perfectly 
so; and yet these limbs are part of the locomotive series. Man 
stands alone among Mammals in having the fore-limbs, not only 
prehensile, but out of the inferior series, the posterior pair being 
the sole locomotive organs. 

The question of the exact parallelism of this last of the three 
cases with the preceding two admits of arguments on both sides. 
But whichever way decided, it does not affect in the slightest 
degree our deductions under the principle of cephalization. It 
touches only one single argument on the question whether Man 
constitutes by himself a separate Order among Mammals, and 
this, in our view, not seriously. All must admit, whatever his 
views of the question, that this ennobling of the fore-limbs is 
one mark of that preeminence of cephalization which belongs 
to Man. 

6. The necessity of an exact balancing of all characteristics 
bearing on grade, in order to arrive at correct results, is too ob- 
vious for an argument. If the inferior criterion is in any case 
made the superior one, only absurdities are reached. Our ob- 
jector affords examples of this kind of error. Observing that 
narrow limits of variation, and a less tendency to run into 
bizarre forms, are set down as generally characteristic of a 
superior group, and as part of the evidence of the superiority of 
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the Hymenopters, he remarks that the Fleas are far more uni- 
form in shape and size than the Hyinenopters, and therefore, 
according to the criterion mentionea, ought to be placed jir^i 
among the Apipens ; apparently unaware that in this bit of logic 
the criterion referred to is made superior to all others, or the 
most decisive of grade, and not perceiving, therefore, that the 
reduciio ad absurdian, intended for the principle criticised, at- 
taches to the critic himself. Again, by a similar misuse of the 
criterion connected with prehensile anterior limbs, and additional 
misunderstandings already alluded to, he arrives at other absurd- 
ities. In the same way he might assume that, because great 
length of antennae is one of the marks of low grades — the Mac- 
rurans (Lobsters, Shrimps, &c.,) showing by this character, as I 
have stated, their inferiority to Brachyurans (Crabs), — therefore 
Insects ought to be arranged according to length of antennae; 
which would of course make very heterogeneous assemblages. 
Or he might next make abdomens or tails the grand criterion, 
(this characteristic being also set down as a mark of grade), with 
a like result. By thus assuming successively that each criterion 
is superior in value to the others, all may be run into the 
ground ; a feat of no great prowess in logic or science. 

While long antennae and long abdomens are among the marks 
of that decentralization or decephalization which distinguishes 
the Macrurans from the Crabs, some of the higher Macruraus 
have, relatively to size of body, longer antennae than the lower; 
and there are hundreds of Tetradecapods and Entoraostracans, 
still inferior species, that have relatively to length of body, far 
shorter antennae, and shorter abdomens too, than the Macrurans. 
There are, in all such cases, characters to be considered of higher 
value before we come down to that level where length of an- 
tennae, or of abdomen, is decisive as a mark of grade. 

7. As Nature is yet an unfathomed deep, our systems must 
have their imperfections and uncertainties, and wo our difficul- 
ties in applying principles that have been ascertained. Exam- 
ples of such difficulties from the subject of cephalization have 
been alluded to in the preceding remarks; and here is another. 

Large size in species, as all know, is sometimes a mark of su- 
perior grade. The fact is pressed upon our attention by familiar 
facts, as well as by the general relations in mean size of high 
and low types among animals. Vertebrates are larger than In- 
sects or Worms, Insects than Infusoria, Beasts than Birds, etc. 

But, again, large size is sometimes, also, accordant with, and 
a mark of, inferior grade. Man is smaller than his inferior the 
Lion; the Lion is smaller than its inferior the Hippopotamus; 
the Hippopotamus than its inferior the Whale ; the Crab than 
its inferior the Lobster ; the Echinus than its inferior a large 
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Medusa ; and so on. Now it may be urged, against the system 
of classification proposed, that size sometimes means one thing, 
and sometimes the reverse, and there is here manifest indefinite- 
ness and a chance for indefinite assumptions. Or, the charge 
may be made with more point, and much less truth, as follows : 
" Because great size is correlated with superiority in Crustacea, 
you [Mr. Dana] infer that it is so correlated everywhere 
throughout the Animal Kingdom ; and when, as nobody can fail 
soon to do, you meet with examples where facts contradict your 
theory, you get over the difficulty by assuming gratuitously that 
size is there due only to what you call * vegetative enlargement' 
As I cannot find that you have anywhere laid down any defi- 
nite rules by which this vegetative enlargement is to be distin- 
guished from the »orinal enlargement, the distinction appears to 
be an empirical one."* 

Now great size is not correlated with superiority in Crustacea 
any more than in the rest of the Animal Kingdom, and this I 
particularly illustrate in my first paper on the subject; for I 
there discuss at length the relations of rank to mean size, and 
of rank to size from overgrowth or vegetative enlargement. 
The facts in nature are always obscure of interpretation until 
thoroughly and properly studied; and if the relation of size to 
rank is among the things not understood, it is among the things 
to be investigated. I have endeavered to give some criteria for 
deciding on this point. Towards this end I have presented the 
consideration that where a structure is so large for the species 
that the animal is sluggish in its movements, or stupid in its 
senses, there is evidence in this that size is a mark of degrada- 
tion. But I have shown, further, that where size is a mark of 
low grade, the low grade is also manifested in a multitude of 
other characters, so that we are not left to this one distinction 
alone. In fact, wherever size has been mentioned as one of the 
characteristics of an inferior group, I have rested mainly upon 
the others for proving the inferiority of the group. 

Moreover, 1 have given illustrations explaining why size 
should be a mark of high grade, and also why in other cases a 
mark of low grade. I may add one or two comparisons in eluci- 
dation of this point. We all know that if a steam-engine of the 
size and strength for 100 horse^power lias a working-force of 100 
horse-power, it is an engine of respectable grade. But if, while 
thus large in its cylinder, beam, and other parts, it were furnished 
with the means of generating a force-system, as we mny call it, 
of 1 horse-power, it would be a very feeble and worthless piece 
of machinery. Suppose, for closer parallelism with animal life, 
the engine to reach its size by a method of growth 5 and that 

* From a receot leitsr of a jcritic 
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its force-system attained thus a 1-horse capability when the en- 
gine had attained the size of a 100 horse-power, and poor con- 
struction with that. What would it be but a small thing vastly 
overgTOwn. In an animal there are the sensorial and motorial 
systems of force, which have their prime center in the cephalic 
nervous mass ; and there is also the vegetal^ or the power of 
growth or vegetative enlargement, which requires, as vegetation 
shows, no sucn nervous center, although in animals it is mostly 
under nervous control. If then this central control is weak, vege- 
tative increase may make- a vast structure, as unwieldy for the 
power within as the 100 horse- power engine with a 1-horse force- 
system ; and it should in such a case manifest the feebleness of 
tne force-system in an analogous manner, that is, by sluggish 
movements, or by stupid senses, and have corresponding struc- 
tural deficiencies : as is true of a huge Medusa among Radiates, 
a Horse-shoe (Limulus) among Crustaceans ; a Sloth and its kin 
among Mammals, etc., etc. 

8. Mr. Walsh objects to the wide separation of the Hemipters 
(or Heteropters) and Homopters; and in this he is sustained by 
many facts and good authority. As respects this, and other like 
points in the classification, it is necessary to distinguish be- 
tween direct inferences from the principle of cephalization, and 
conclusions from all the various considerations bearing on classifi- 
cation. By that principle, we prove that Hemipters are inferior 
to Homopters, since they are melasthenic in the wings, while the 
latter are prosikenic: but it does not also follow from it that the 
two groups should be so widely separated, for they may still be 
superior and inferior subdivisions of the same group. Cephaliza- 
tion distinguishes grade among groups ; hut it is subordinate to type 
of structure in fixing the limits of natural groups. Toward this 
latter object it affords aid through the many new criteria it 
, brings to light, and through the evidence it supplies as to the 
relative value of such criteria; yet its distinctions are to be used 
in connection with all others that are available. And they have 
been thus used by the writer in his attempts to present tne true 
system of arrangement among species. 

I have been led to place the Homopters near the Lepidopters, 
and the Hemipters near the Coleopters, by the following consid- 
erations : — 

a. The Homopters, as most authors assert, have close structu- 
ral relations to the Lepidopters. The Hemipters are much less 
near the Lepidopters, and approximate, as some authors have ad- 
mitted, to the Orthopters and Coleopters, especially the former. 
The fact that the anterior wings in Hemipters, as in the Coleop- 
ters and Orthopters, are not flying wings, is an important point 
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of resemblance to the latter tribes, independently of any sthenic 
value attached to this character. 

b. The distinctions of (1) prosthenic^ (2) less prosihenic or meia* 
sthenic, and (8) degradational correspond with the higher grand 
divisions in several orders and classes of animals. This fact, in 
connection with the comprehensiveness of the characteristics 
prosthenic and metasthenic among Insects, favors the conclusion 
that they are here of like importance. . 

c. It is common for a natural group to have affiliations in two 
or three directions; so that, if arranged in. one division, it will 
have its representatives, or what might be almost regarded as ita 
branchings, in another ; and many of the fundamental relations 
of species can be exhibited only by systems of parallelisms with 
cross connections. Ihave observed that the Hemipters, among 
Metasthenic Insects, and the Homopters, among the Prosthenic, 
afford an example of this kind, and thus have recognized their 
intimate relations. Viewing the subdivisions of the classifica- 
tion in the lineal order in which they are presented on the 
printed page, the tribes of Hemipters and Homopters stand far 
apart, as if remote in the system of Insects. But making the 
Metasthenics and Prosthenics parallel divisions these twc tribes 
stand side by side. And if the two tribes overlap ihrougu some 
species, it is not a solitary case of this kind in the system of 
animal life. 

I would add 1 ere, with regard to the Trichopters, that their 
addition to the Lepidopteroid group, or the Amplipens, is not 
made as a direct inference from facts under the principle of 
cephalization, but on other considerations, and especially their 
relations to the Lepidoptera in structure. If the group were 
restored to the Neuropters, this would not affect at all the prin- 
ciples I advocate. 

Passing by some other statements equally exceptionable with 
those which have been considered, we touch on one single point 
more. 

9. Our objector enters his " protest, in the name of science," 
against "the arithmetical monomania, which is perpetually seek- 
ing to fetter the limbs of Nature in mathematical formula," 
alluding here to the approximate uniformity in the number of 
subdivisions through the system of classification proposed by me. 

But Nature is throughout in a strait-jacket of mathematics. 
Chemical combinations, crystals, light, heat, electricity, all prove 
that there are simple numerical relations in the very constitu- 
tion, and in all the movements, of matter ; and even the mul- 
titudinous leaves of the forests are in mathematical order. It 
is not therefore a priori absurd that regular numbers should 
preside to some extent throughout the wide system of Nature's 
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living species; and if found, and not a device of the systcmatist, 
they may be recognized as a legitimate part of science, notwith- 
standing the above protest. Keasons for the frequent recurrence 
of three^ as the number for the higher subdivisiOTs in zoological 
classification, have been given in my former papers, and need 
not be here repeated. Protests like the above, while always 
exhibiting a large excess of self-confidence, might sound less 
presumptuous were there not many facts in nature yet to he 
learned. 



Abt. XXIT. — Discovery of Fossil Footmarks in the Liassic (?) For- 
mation in Kansas ; by B. F. Mudge, late State Geologist 

In returning recently from an examination of the salt deposits 
of the Republican valley, we obtained a slab of sandstone, in situ^ 
containing four impressions, and, at least, two varieties of fossil 
foot marks, (Ornithichnites). Although the number is small 
and the prints not in the best state of preservation, yet the speci- 
mens are valuable as showing a new point in the distribution of 
such fossils. 

The locality, at which the tracks were found, is on the south- 
westerly bank of the Republican river, about fifty miles from its 
mouth. The sandstone here rises from below the bed of the 
river in a bluff over one hundred and twenty-five feet The 
stratification is not ver}^ regular ; in many cases showing an un- 
conformable deposit, such as is frequently seen where sand is 
deposited in shoal water by varying currents. This was very 
well shown in the bluff a few feet below the strata containing 
the tracks. 'The larger portion of the bluff, in fact, bears evi- 
dence that the deposits of sand were made in shoal water. The 
effects of water in determining the character of the deposition 
are, if possible, even more marked than in the Connecticut sand- 
stone formation. 

The slab containing the tracks was found near the highest 
point of the bluff, on a projection within one hundred yards of 
the river. It is much weathered, which injures the distinctness 
of the footmarks. In hardness and appearance the stone is much 
like that obtained at Portland and other quarries in the Connec- 
ticut valley, but it varies more in texture, being frequently quite 
soft. The harder portions have a considerable admixture of 
iron, sometimes as much as ten or fifteen per cent The iron, in 
its oxydation and other changes, has so affected the condition of 
the deposit, as, in many cases, to have obliterated all impressions 
made either by animal, vegetable or mechanical agents. 
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We could find no other track, or any other fossils at this 
locality. Yet it is most probable that they will be found in 
other places, as the deposit has a long extent in a northeasterly 
and southwesterly direction. 

The weathered state of the specimen prevents our giving an 
accurate description, such as is desirable for a full identification 
of the species. Still, there can be no doubt that they are new 
kinds of Ornithichnites. The slab contains four prints, two (A, B,) 
on the left hand by one animal, (?) — one (C) on the upper right 
hand by another, and the fourth print (D) indistinct, but proba* 
bly by a third bird. 

A partial description may be of some value, which we give as 
follows. Both are three-toed and leptodaciyhus. 

Species 1. Track number C. — Divarication of the lateral toes, 
65° ; of the inner and middle toes, 35° ; of the middle and outer 
toesj 35° ; length of the inner toe, 3*75 inches ; of the middle toe, 
5*1 ; of the outer toe, 3*75 ; of the foot, 5*5 ; distance between 
the tips of the lateral toes, 4*1 ; projection of the middle toe be- 
yond the others, 21. 

Species 2. Track number A. — Divarication of the lateral toes, 
65° ; of the inner and middle toes, 35° ; of the middle and outer 
toes, 35°; length of the inner toe, 2-6 inches; of the middle toe, 
3*5 ; of the outer toe, 31 ; of the foot, 3*75 ; distance between the 
tips of the lateral toes, 3*2; between the inner and middle toes, 
2*1 ; between the middle and outer toes, 22 ; projection of the 
inner toe beyond the others, 1*2 inches. 

Track number B appears to be the left foot of the bird which 
made No. A, as the angles and length of the toes are the same p 
but the position of the inner toe standing so far back of the 
others throws some doubt upon it. Number D may be the 
track of still another species, or it may belong to species 1 ; it is 
so indistinct that we cannot decide on this point. 

We give no name to either of the species, as we hope more 
perfect prints may yet be found, which will give fuller charac- 
teristics of the animals which made the tracks. There are no 
marks of the claws on either of the tracks. Nor could we find 
any imprint of rain-drops or other peculiarities common to the 
Connecticut deposits. The slab containing the footprints is 
about four inches in thickness; it is not laminated, and shows 
no depression of the tracks on the under side. 

We have regarded these footprints as those of birds, and we 
feel confident, that when more tracks are found, this conclusion 
will be confirmed. But every one who has studied the fossil foot- 
prints of the sandstone of the Connecticut valley, or who has read 
the numerous articles of the late Dr. Hitchcock on the subject, 
knows how difficult it frequently is to identify the order or 
genus to which an individual footprint belongs. 
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As to the geological age of the strata where the tracks were 
found, we cannot speak with confidence, as we have found no 
fossils near the locality. A few miles distant we discovered im- 
pressions of exogenous leaves, which we suspected were in the 
same geological horizon as the footprints, but were unable at 
that time to verify it. Unfortunately the specimens were lost 
the next day, by the upsetting of our wagon in fording a swol- 
len stream. But we are inclined to place the formation at 
least as high as the Litis. Future observations may fix it still 
higher. 

The Triassic, Jurassic and Cretaceous in this part of Kitnsas, 
are all represented by their deposits. Major F. Hawn (Rocks 
of Kansas, p. 4), makes the former 420 feet thick, which is more 
than exists in the vicinity under consideration. 

Qaindaro, Wyandotte Co., Kansas, Dec 21, 1865. 



Art. XXTTT. — ^ote on the Qeohgy of Petroleum in Canada West; 

by Prof. A. Winchell. 

Having just spent a week at Oil Springs and Petrolea, in the 
township of Enniskiilen in Canada West, and having scrutinized 
the statements of well-borers in reference to more than one hun- 
dred wells, and examined many actual specimens brought up 
from various depths, I am prepared to offer a more definite 
statement than heretofore of the geological position of the accu- 
ijaulations of oil in that region. 

The surface materials at Oil Springs are from 38 to 72 feet in 
depth below Main street ; at Petrolea, 7 miles north, about 66 
feet below the general level of the country ; and at Wyoming, 5 
miles farther north, 120 feet deep, -rhey consist of grayish or 
somewhat ferruginous clays, 10 to 14 feet deep, succeeded down- 
wards by tough, sometimes plastic, generally stratified, blue clay, 
with calcareous spar, pyrites, fossils of the Hamilton group and 
fragments of the same formation extending to the rock or within 
a few inches of it. At the bottom is generally found, at Oil 
Springs, a bed of porous materials consisting of glacial boulders, 
fragments of Hamilton limestones, gravel, and in some cases flow- 
ing quicksand. 

The principal mass of rock beneath, to the Corniferous lime- 
stone, consists of a series of argillaceous and calcareo-argilla- 
ceous shales; shaly, argillaceous, often pyritous and eminently 
fossiliferous limestone ; dark, or brown, highly crystalline, hard, 
fossiliferous limestone, and rarely a bed of sandstone. At the base 
is frequently found a buff-colored, granular, porous, magnesian 
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limestone, often described as a sandstone. In some of the wellil 
several feet of dark bituminous shale are found occupying A 
variable position in the series. In some parts of the oil-produc- 
ing region the above series is overlaid by from 2 to 100 feet of 
black, hard, bituminous and somewhat calcareous shale. In 
other parts this has been denuded, and in still others the Hamil* 
ton Series is found worn down to varying depths. 

The Black shale has been shown by .me from'stratigraphical 
data (Mich. Geol. Kep., 1860, p. 79; this Jour., [2], xxxiii, p. 
353 ; lb., xxxix, p. 351) to be the western equivalent of the 
Genesee shale, though by some geologists referred to the Portage 
group, and by others to the Marcellus shale. More recently — 
in May, 1865, — ^I obtained a few fossils (embracing Discina Lo- 
densis, and Lelorhynchus multicosta) which perfectly establish the 
correctness of my former determinations. I know of no rocks 
of the age of the Portage group in Canada West. 

The series of rocks below the Black shale is unequivocally 
Hamilton, and identical with the series outcropping at various 

f>laces in Canada West and Michigan. The huffish magnesian 
imestone is likewise found at the base of the Hamilton group in 
Little Traverse bay in Michigan. The entire thickness of the 
Hamilton group proper in the oil region of Canada West is about 
350 feet. 

Petroleum accumulates in the porous beds at the bottom of 
the drift; in the fossiliferous, argillaceous and broken limestones 
occurring at various depths ; in the porous magnesian limestone 
a^he bottom of the series, and in numerous vertical fissures an4 
l^Prizontal spaces occupying various positions in the group. Th^P 
various deposits are oi local extent, those at the same depth in 
the formation not communicating through considerable^distances. 
It sometimes occurs imprisoned in sandy spaces in the overlying 
clays. It is often accompanied by large or small volumes of 
water, and is often free from it. The oil is sometimes forced 
out by the elastic pressure of accumulated gas, sometimes by the 
hydrostatic pressure of Vater. Flowing wells have been fed 
from various depths in the it^ck. 

Whether the supply originally ascended from the underlying^ 
Corniferoua limestone or not, it is certain that no supply has ever 
been found by boring into that formation. Most of the wells 
are supplied from the Hamilton rocks ; and some of the surface 
wells are supplied from above the Black shale. It is quite erro- 
neous to insist that the wells are bored into the CornifeK)us lime- 
stone, or that they are supplied from the Upper Silurian. 

In conclusion, I desire to call attention to the existence of co- 
pious oil wells bored in the Lower Silurian in Kentucky, Ten- 
nessee and the Great Manitoulin island of Canada — a fact which 
I announced in a publication which appeared Nov. 28th. Some 
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of the southern Kentucky wells commence in the Cincinnati 
group of argillaceous limestones and penetrate the underlying 
blacK shale. 

It seems to have become established jfrom recent researches 
that the petroleum of the northwest not only accumulates in 
several diflferent formations but also originates from materials 
stored up in rocks of diflferent geological ages from the Utica 
slate to the Coal conglomerate, and perhaps the Coal-measures. 

University of MichigaDi Jan. 8, 1866. 



Art. XXIY. — On the Aqveous Lines of the Solar Spectrum;^ by 

JosiAH P. CooKE, Jr. 

A CAREFUL examination of the solar spectrum continued 
during several months with the spectroscope described in a re- 
cent article* in this Journal has led me to the conclusion that a 
very large number of the more faint dark lines of the solar 
spectrum hitherto known simply as air lines, are due solely to 
the aqueous vapor of our air, and hence that the absorption of 
the luminous solar rays by the atmosphere is chiefly at least 
owing to the aqueous vapor which it contains. 

The appearance of the Fraunhofer's line D, seen under pre- 
cisely the same conditions, but with increasing quantities of 
aqueous vapor in the atmosphere, is shown in figures 1, 2, 3, 
and 4. The D line is selected because being a favorite test-ob- 
ject for the spectroscope its general appearance is well known to 
all observers. But even more markea changes than those here 
illustrated have been noticed in others, but chiefly in contigu- 
ous, portions of the solar spectrum. 

These changes attracted my attention from my earliest observ- 
ations with the spectroscope; but with my first instrument, and 
the bisulphid of carbon prisms then employed, it was almost im- 
possible to eliminate the eflfects which might be caused by the 
variations in the condition of the instrument itself; and, as 
these were known to be very great, it was possible that they 
might account for all the variations observed. With the im- 
proved instrument, however, just referred to, absolute constancy 
of action is obtained, and all merely instrumental variations 
avoided. 

A peculiar condition of the atmosphere gave the first clue as to 
the cause of the changes tinder consideration. The weather on 
the 17th of November, 1865, at Cambridge, Massachusetts, was 
very unusual, even for that peculiar season known in New Eng- 
land as the Indian Summer. At noon the temperature on the 

' Communicated to the American Academy of Arti and Sciences, Jan. 9, 1866. 
« Vol. xl, Nov., 1866. 
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east side of my laboratory was 70° F., while the wet balb ther- 
mometer-indicated 66°, snowing an amount of moisture in the 
atmosphere equal to 6'57 grains per cubic foot. At the same 
time tte atmosphere was beautifully clear and the sun ahone with 
ita full splendor. I have never seen the aqueous lines of the 
spectrum more strongly defined than they were on this day, and 
the total number of lines visible in the yellow portion of the 
spectrum waa at least ten times as great as are ordinarily seen. 



January G, ISflS. 
Temperalura lO^F. 
DewPoiotlo-BF. 



December S6, IBRS. 
Temperature i«flF 
Dew Point S3o-4 F. 



December se.lSflS. 
Tamperatnre 66° F, 
Dew Point it" F. 



Xovember 11,1895. 
Temperature 70° F, 
Dew Point M" F. 



D,ni f I -TPS-Dj 



[ S-li gnum. 



[ B-eT gniOM. 



The appearance of the D line on that day is shown in fig. 4. 
Between the two familiar broad lines D, and p, there were 
eight sharply defined lines of unequal intensity, which is only 
very imperfectly represented by the wood-cut. In addition to 
these on the more refrangible side of the space between the two 
I) lines there was a faint but broad nebulous band, barely re- 
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Bolyable into lines of still lower magnitude.' It is impossible to 
represent this band accurately with a wood-cut, and the shaded 
broad band marked », on the right hand side of fig. 4, only 
serves to indicate its position and approximate breadth. 

The 26th of December was also a warm day for the season, 
with a brilliant sun. At 1 F. H. the dry bulb thermometer 
marked 55°, the wet bulb 50°, and hence the amount of moist- 
ure in the atmosphere was 3*76 grains per cubic foot. The ap- 
pearance of the D line at this time is shown in fig. 3. Two of 
the lines, ^ and ^, and the nebulous band », seen on the 17th of 
November were invisible, and moreover, the group of three 
lines ^ « C} on the lefb hand side of the figure, were only just 
within the limits of visibility. 

On the 25th of December only two lines were visible within 
the D lines marked a and P in fig. 2, and the last of these was 
quite faint. The temperature at the time of observation was 
46° ; the wet bulb thermometer indicated. 40°, and the amount 
of moisture in the air was 2*42 grains per cubic foot. The sky 
was clear and the sun brilliant. Lastly, on January 6, 1866, 
one of the clear cold days which are so common in our climate 
during the winter, only the single line a was visible within the 
D line, as is shown in fig. 1. At the time of observation near 
noon the dry bulb thermometer marked 10°, the wet bulb 9°, 
and hence the amount of moisture in the atmosphere was only 
0*81 of a grain per cubic foot. The sun, however, was as bril- 
liant as in either of the previous cases. The D line also 
appeared as in fig. 1, on the 8th of January, 1866, when the 
thermometer at noon stood at 10° below zero Farenbeit, and 
when the barometer attained the unusual height of 31 inches. 

The above figures have been drawn so as to show as nearly 
as possible the relative intensity of the different lines under dif- 
ferent atmospheric conditions. As no accurate means of making 
the comparison are yet known^ I was obliged to depend upon 
m^ eye alone, and small differences at different times of observ- 
ation may easily have escaped my notice. Indeed I should 
have been liable to great error were it not for the fact that one 
of the lihes within the D lines, marked « in all the figures does 
not vary in intensity, and served as a constant standard in mak- 
ing the observations. This is the only line which is given by 
Kirchoff in his chart of the solar spectrum between the two jD 
lines, and it is referred bv him to the nickel vapor as the D 
lines themselves are to the sodium vapor in the sun's atmos- 
phere. It is an undoubted solar line and has been drawn with 
the same strength in all the figures in order to show that it is in- 
variable. 

* We use this word in th^ samt Benae in which it is used bj astronomers in ref- 
«nnce to the fixed stars. 
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With a Yery dry atmosphere the line « is the only one which 
appears within the D lines, as shown in fig. 1. As the amount 
of vapor increases the line ^ makes its appearance. At first it 
is barely visible, but as the amount of vapor increases still 
further it becomes more and more prominent, until at last, as 
shown in fig. 4, it is even more intense than the line «. A 
careful comparison of these two lines might indeed serve as an 
approximate measure of the amount of vapor in the atmosphere, 
and a series of comparison, made under the same conditions at 
different heights would give data for determining the law ac- 
cording to which the amount of vapor decreases with the eleva- 
tion above the sea level. 

All the aqueous lines change in intensity like the line /?. 
They first appear very faintly when the amount of vapor in the 
air reaches a definite point, varying for the different lines, and 
gradually gain in intensity as the amount of vapor increases. 
Thus the group of three lines ^«S do not appear in fig. 2, are 
barely visible in fig. 3, but become very marked in fig. 4.' 
The lines ij and & and the nebulous band « do not appear until 
the air is very moist and even when it contains 6'57 grains of 
vapor per cubic foot they are still very faint. Under still more 
unusual atmospheric conditions they will undoubtedly become 
more intense, and we shall then probably be able to completely 
resolve the nebulous band and count the lines of which it 
consists. 

It is hardly necessary to repeat that the examples here given 
are selected from a large number of observations. During the 
cold dry weather of winter the appearance of the D line is uni- 
formly as shown in fig. 1, the line ^ only occasionally appear- 
ing when the atmosphere becomes more moist. During the 
warm weather of summer, when the absolute amount of moist- 
ure in the air is in almost all cases greater than in winter, the 
appearance of the D line is as uniformly that shown in fig. 8. 
It is only very rarely in the dry climate of New England, even 
during the summer, that all the lines shown in fig. 4 are visible, 
and, as alreadv stated, I never saw them before so sharply de- 
fined as on the 17th of November last. Several conditions 
must evidently concur in order that the aqueous lines should be 
developed in their greatest intensity. In the first place the air 
must be charged with vapor not only near the surface of the 
earth, but also through a great height of the atmosphere. Local 
causes might greatly increase the amount of moisture in the 
lower strata of the atmosphere and affect powerfully the hy- 
grometer, which would not, to the same extent at least, influence 
the indications of the spectroscope. In the second place, other 

' With an iocreasiDg quantity of vapor in the atmosphere the line 7 of fig. 3 is 
■een before the group of lines ^ f d and an intermediate figure between 2 and 8 
might be given ahowiog only the lines Dia^pDj* 
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things being equal the intensity of the aqueous lines must he 
strengthenea by increasing the length of the path of the sun's 
rays through the atmosphere, and this is the longer the lower 
the altitude of the sun. But then again the intensity of the 
light has such an important influence on the definition of the 
lines, and the slightest haze in the atmosphere so greatly 
impairs the distinctness, that I have generally found that the 
aqueous lines are seen best when the sun is near the meridian. 
Hence with an equal amount of moisture in the atmosphere the 
late autumn may be a more favorable season for seeing the 
aqueous lines than the summer; for not only must the solar 
rays, when most brilliant at noon, traverse a greater extent of 
air, but moreover, the atmosphere at this time is usually clearer, 
and the reflected beam of light, which enters the spectroscope, 
is at times even more brilliant than when the sun attains a 
higher elevation and the light is reflected under less favorable 
conditions. 

In the examples cited above the comparisons were made 
under as nearly as possible the same conditions so as to elimi- 
nate all causes of variation except the one under consideration. 
Days were selected when the atmosphere was perfectly clear 
and the sun's light, so far as I could judge, equally brilliant. 
Moreover, the position of the spectroscope and mirror remained 
unchanged during the whole time. This mirror which is used 
for reflecting the sun's light upon the slit of the spectroscope is 
so arranged that it can be turned into any position by the ob- 
server while his eye is at the eye-piece of the spectroscope, and 
it was always carefully adjusted to the position of best defini- 
tion at each observation. The manipulation of the mirfor is 
fully as important in the use of the spectroscope as it is in 
microscopy. 

It will be of course understood that the power of developing 
these faint aqueous lines depends very greatly on the optical 
capabilities of the spectroscope, and that the figures here given 
are relative to the instrument used in the observations. This 
instrument has been fully described in the article already cited. 
It is sufficient for the present purpose to state that it is provided 
with nine flint glass prisms of 45° refracting angle, which bend 
the rays of light corresponding to the D line through an angle 
of 267° 37' 50", and that corresponding to the H^ line through 
an angle of 260° 42' 20", when each passes through the prisms 
at the angle of minimum of deviatJbn. The dispersive power, 
therefore, of the instrument for these two rays is equal to 
13^ 4' 30", and the rays corresponding to the two D lines are 
separated 1' 10". The object glasses of the two telescopes of 
this spectroscope are 2i inches in diameter and have a focal 
length of 15^ inches, and lastly the size of the prisms and of 
the various parts of the inatxxxmQTit i& ^da^tod to these dimen- 
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sions. With a more powerfal instrument a larger number of 
aqueous lines would be seen under the same atmospheric condi- 
tions. My own instrument has a set of sulphid of carbon 
prisms which disperse the light nearly twice as much as the 
flint prisms. These sulphid of carbon prisms are very variable 
in their action; but, under the best conditions, they might show 
the D line as in fig. 3, when with the flint prisms it would ap- 
pear as in fig. 2. 

The facts stated in this paper fully account for the discrepan- 
cies in the representations which different observers have given 
of the D line. Some time since Mr. Gassiot of London gave in 
the Chemical News a representation of the D line as seen with 
his instrument, showing several lines in addition to those seen 
by myself and other observers. On visiting the Kew Observa- 
tory, in the summer of 1864, I was surprised to find that this 
instrument was less powerful than the one I was then using, 
and I also learned that these lines were only seen on a single 
occasion. The moist climate of England is the evident expla- 
nation of the additional lines. 

As I stated at the first of this paper the D line has been se- 
lected simply to illustrate a general truth. The development of 
aqueous lines in contiguous portions of the spectrum is even 
more marked than in the exceedingly limited portion here rep- 
resented. Indeed, as has been already intimated, the number of 
these lines seen in the yellow region of the spectrum on the 
17th of November was at least ten times as great as that of the 
true solar lines. That part of the yellow of the spectrum which 
lies on the more refrangible side of the D line, and in which 
during dry weather only a comparatively few lines can be dis- 
tinguishea, was then as thickly crowded with lines as the blue 
or the violet, but the lines were of course far less intense. 

Professor Tyndall of London has shown by a remarkable 
series of experiments with the thermo-multiplier not only that 
aqueous vapor powerfully absorbs the obscure thermal rays; 
but also that the elementary gases of the atmosphere exert little 
or no action upon them. I have endeavored to establish in this 
paper, from direct observations with the spectroscope, a similar 
truth in regard to the luminous rays. It has been estimated by 
Pouillet and others that about one-third of the solar rays inter- 
cepted by the earth are absorbed in passing through the atmos- 
phere, and it now appears that aqueous vapor is the most im- 
portant if not the chief agent in producing this result. It is 
impossible, however, from any data we yet possess, to determine 
how great a power of absorption is exerted by the oxygen and 
nitrogen gases which constitute the great mass of our atmos- 
phere. I have shown that a very great many, and I have no 
doubt that almost all the lines, hitherto distinguished as air lines, 
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are simply aqueous lines, but it is very difficult to distinguisli at- 
mospheric lines from the true solar lines, and our knowledge of 
the first is as yet very incomplete. It still remains to make 
careful comparisons throughout the whole extent of the spec- 
trum before we can determine absolutely the relative absorbing 
power of the different constituents of our atmosphere. 

One other inference from the facts here developed is worthy 
of notice before closing this paper. It has been for some time 
suspected that the blue color of the sky was in some way con- 
nected with the vapor in the atmosphere, and it is a fact of com- 
mon observation that this color is more intense during the moist 
weather of summer than during the dryer weather of winter. 
The distribution of the aqueous lines through the solar spectrum 
not only confirms the opinion previously entertained, but also 
points to the cause of the color. So far as my observations 
have extended the aqueous lines are almost wholly, if not com- 
pletely, confined to the more refrangible portions of the spec- 
trum. Here they are found in vast numbers, and I am not 
positive that they exist anywhere else. If, then, the aqueous 
vapor absorbs most powerfully the yellow and red rays of the 
spectrum, the blue color of the sky is the necessary result. The 
color is therefore due to simple absorption and not to repeated 
reflections from the surface of drops of water, as some physicists 
have supposed. 

As can readily be seen the aqueous lines of the solar spec- 
trum present a very wide field for investigation, but one which 
can only be cultivated under peculiar atmospheric conditions. 
This paper is only intended to open the subject. I hope to be 
able to continue the study on every favorable opportunity, and 
shall take pleasure in communicating through the pages of this 
Journal any future results. 

Cambridge, Jan. 9, 1866. 



Art. XXV. — The Distribution and Migrations of North American 
Birds ; by Spencer F. Baird, Asst. Sec. Smithsonian Institu- 
tion. (Abstract of a memoir presented to the National Acad- 
emy of Sciences, Jan., 1865.) 

[CoDtioued from p. 90.] 

Attention has already been called to the fact that certain 
species, characterizing the eastern province, make their appear* 
ance in the Rocky mountains. The following is a list of those 
collected by Mr. Drexler at Fort Bridger (about in lat 41°, long. 
110°) in the center of the Rocky mountain range, nearly all of 
which have been found still farther to the northwest, toward 
Puget Sound. The birds found at Fori Bridger probably arrived 
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there by way of the Platte, those of Washington Territory by 
both the Platte and upper Missouri. 

Although thus extending westward, almost, if not quite, to 
the Pacific, along the northern boundary, they appear to always 
return the way they went as none of the species have yet been 
met with in California. 

I have added to each species the locality on the Missouri river 
up to which it was. observed by Dr. Hay den in one of his early 
explorations. 

Species of Eastern birds found at Fort Bridger. 

Tyrannas Carolinensis, Fort Union and Yellowstone. 

Turdus fuscescens, 

T. Swainsoni, 

Seiurus Noveboracensis, 

Dendroica coronata,' 

Setophaga raticilla, Fort Pierre. 

Vireo olivaceus, ** Union (Mr. Audubon). 

Himus Carolinensis, " Lookout. 

Zonotrichia leucopbrjs, (not found farther west). 

Quiscalus yerBicofor, Fort Benton (Pearsall). 

It will be sufficiently evident, as most birds change their resi- 
dence from winter to summer, and vice versa, that unless we de- 
vote especial attention to their distribution during the breeding 
season, we shall not be able to mark their boundaries with pre- 
cision. Species which go north to the Arctic circle to nest, re- 
turn to mix in Mexico, Guatemala, or the West Indies, with 
species resident in those countries, or of short migration, and are 
followed part way in their southern flight by Arctic birds start- 
ing from localities still farther north. The case is quite different 
with reptiles, and most insects and mammals, of which a few spe- 
cies only change their residence or leave their place of birth, 
not in obedience to the instinct of reproduction, but of necessity 
caused by overcrowding, the search for suitable food, &c. A 
true parallel, however, is seen in the movements of fishes in 
search of a suitable place to deposit their spawn, which takes 
place with the same regularity as to date and direction that we 
find in birds. 

It is only of late years that we have been enabled to determine, 
even with approximate precision, the winter quarters of our 
North American birds. Many of the species of the Eastern 
province are limited by the waters of tlie Atlantic or Gulf, 
crowding into Florida, (Georgia, and other southern states. Com- 
paratively few visit the West Indies ; a much larger proportion 
reach Mexico and Guatemala, and the number of those passing 
farther south diminishes with the latitude. Very few of the 
land birds pass into South America, the following being a list of 

1 Found by Dr. Sucklej on Puget Sound. 
Ak. Jocx. Scl— SEOOin> Sebiss, Vol. XLI, No. 122.— Mabcr, IMQ. 
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the principal species (and their southernmost mentioned limit) 
recorded as occurring in that portion of the continent, mostly 
as winter emigrants, although a few are resident. 

Helmmthophaga chrjeoptera, Bogota. 

Seiarus Noveboracensi^, " 

Deodroica Blackbornise, Ecuador, 
coerulea, Bogota, 
striata, ** 
sestiva, " 

Myiodioctes Canadensis, Ecuador. 

Setophaga ruticilla, 

Pyranga rubra, 
" sestiva, 

Dolichonyz oryzivorns, Gallapagos. 

Hirundo oicolor, Bolivia. 

Vireo oliyaceus, Bogota. 
26 species. 

The following species are recorded as occurring on the Isthmus 
of Panama and Darien in addition to most of those just men- 
tioned : 



Cathartes aura, S. America. 

" atratus, " 
Falco columbarius, Ecuador. 

femoralis, S. America. 

sparverius, " 
Buteo PenDsylyauicus, Ecuador. 
Asturiua nitida, *' 

Nauclerus furcatus, Brazil. 
Rostrbamus sociabilis.Ecuador toLaPIata. 
Coccygus erytbrophtbalmus, Bogota. 
Turdus SwaiusoDl, Ecuador. 
Mniotilta yaria, Bogota. 



u 
II 



Antrostomus Oarolinensis, 

Ceryle alcyon, 

TyrasDus CarolioeDsis, 
" Dominiceusis, 

Myiarchus criuitus, 

Empidonaz Trailli, 

" flayiyentris, 

Deodroica coronata, 
*' castauea, 
•* Penosylyanica, 
" maculosa. 

Myiodioctes mitratus, 

Hiruudo horreorum, 



Hirundo luoifrons, 
Turdus fuscescens, 
Protonotaria citrea, 
Geothlypii Philadelphia, 
Oporomis formosus, 
Helminthophaga peregrina, 
Dendroica yirens, 
Chrysomitris Mezicauus, 
Euspiza Americana, 
Guiraca Ludoyiciana, 
Icterus spurius, 

" Baltimore, 
Quiscalus macrourus. 
27 speciea 



One circumstance will attract our attention in examining these 
lists of North American birds reaching the Isthmus of Panama 
or passing beyond it as far as Bogota and into Ecuador, namely : 
that they embrace absolutely none of the species characterizing 
the middle province, all belonging to the eastern. It would 
seem to be the case that the migratory birds of the Eocky Moun- 
tain region go only a comparatively short distance southward 
into Mexico, few of them even reaching Guatemala, but prepon- 
derating on the west coast. It has already been remarked that 
the birds strictly characteristic of the Pacific region of the 
United States scarcely appear to go into Mexico at all. 

While the number of land birds reaching the gates of South 
America, and passing through them, principally along the Andes 
into central New Granada and Ecuador, is so small, the case is 
very different with the waders, a large proportion of which are 
during our winter spread over the entire continent, almost as far 
as Patagonia. Comparatively few, however, of the Natatores 
follow them in this journey. 
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The following list comprises the principal indications of the 
winter visitors to the West Indies from the United States, all of 
them, excepting Nephoccetes niger^ belonging to the eastern fauna. 



Cathartes aura, 

** atratus, 
Falco anatum, 

•* columbarius, 
Buteo borealis, 

" Pennsylyanicas, 
Rostrhamus sociabilis. 
Circus Hudsonius, 
Pandioti Carolinensis, 
Nauclerus furcatus, 
Brachjotus Cassini, 
Otus Wilsonianus, 
Coccygus (uncertain), 
Sphjropicu3 varius, 
Trochilus colubris, 
Nephocffites niger, 
Antrostomus Carolinensis, 
Chordeiles popetue, 
Ceryle alcyon, 
Tyrannus Carolinensis, 

" Dominicensls, 
Myiarchus crinitus, 
Contopus virens, 
Empidonax Acadicus, 
Turdus mustelinus, 
** fuscescens, 
Swainsoni, 
Aliciffi, 
migratorius, 
Sialia sialis, 
Mniotilta yaria, 
Parula Americana, 
Geothlypis trichas, 
Oporomis formosus, 
Helmitberus yermiTorus, 
Protonotaria citrea, 
Helminthopbaga Bacbmani, 
*• cbrysoptera, 

" perigrina, 

Seiunis aurocapillus, 
" Noyeboracenaia, 
" Ludoyicianus, 
Dendroica yirens, 

Canadensis, 
coronata, 
Blackbumiffi, 
Pennsylvanica, 
striata, 
maculosa, 
tigrina, 
palraarum, 
superciliosa, 
discolor, 
coerulea, 
Myiodioctes mitratus, 
Setophaga ruticilla, 
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Bahamas. 


Cuba. 


Jamaica. 


Other Islands. 
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St. Domingo, St. Cruz. 
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Other lalanda. 



St. CnuB. 



St. Cruz, Porto Rioo. 



Pyranga rubra, 
'* sestira, 
Hirundo borreorum, 

*' bicolor, 
Cotjie riparia, 
Ampelis cedrorum, 
Yireo oUvaceus, 
** barbatula, 
** Noveboracensis, 
" Bolitarius, 
•• flayifrons, 
Oaleoscoptes Carolineniis, 
Polioptila coerulea, 
Certbiola Bahanieosit, 
Passerculus savanna, 
Coturniculus passerinus, 
Spizella socialis, 
Ouiraca Ludoviciana, 

** cierulea, 
Cyanospisa cyanea, 

** ciris, 

Dolicbonyz oryzivoruB, 
Agelffius pboeniceus, 
Xanthocepbalus icterocephalus, 
Icterus cucullatus, 
*' Baltimore, 
" spurius, 
Columba leucocepbala, 
Ectopistes mig^toria, 
Zenaidura Carolinensis, 
Melopelia leucoptera, 
Cbamspelia passerina, 

87 species. 

From an examination of this list it will be seen that, with but 
few exceptions, the species that reach Panama and pass into 
South America occur also in Cuba as winter visitors, the prin- 
cipal exceptions being Empidonax Trailli and Jlaviventrts, Oeoth- 
lypis Philadelphia^ Dendroica castanea and cestiva, Myiodioctes Cana- 
densis^ Euspiza Americana^ and one or two species belonging to 
the middle province. It will also be remarked how many more 
of our species are recorded as visiting Cuba than Jamaica, 80 
species instead of 36, the number becoming still less as we pro- 
ceed eastward in the group. The Bahama winter fauna will 
probably exhibit as many continental species as Cuba, or even 
more when we are better acquainted with it. The comparative 
superiority of numbers in Cuba, is probably owing to the fact 
that the island, the western end especially, with the Tortugas, is 
a stepping stone or resting place for our species passing from 
Florida to Yucatan and Guatemala. This is probably the route 
by which most species of the Eastern province reach middle 
America, rather than along the coast of Texas and Mexico, 
many species being recorded in Guatemala and Honduras, not 
noted in Mexico north of Yucatan. It is the species of the Mid- 
dle province that characterize more especially the winter fauna 
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of Central Mexico, particularly its western slope and Cape St. Lu- 
cas, and it is an interesting fact that very few of the birds peda- 
liar to the Western province are known to occur in Mexico at 
all. The North American winter birds of Western Mexico, as 
stated, belong almost entirely to the Middle fauna, the most no^ 
table exceptions being the occurrence at Colima and Manzanillo 
of Dendroica superciliosa^ tStema Antillarum, and Chroicocephala 
atricillaj and at Mazatlan of D. superciliosa, Mniolilta vana, and 
Seiurus axirocapillus^ none of them being found in California. The 
birds of Eastern Mexico are likewise in large proportion from 
the Eastern province of North America. 

It may perhaps be proper to recall attention to the fact tbat^ 
in defining the southern boundary of the Middle province and 
at the same time that of North America as a zoological region, 
I drew the line from the mouth of the Eio Grande of Texas to 
that of the Yaqui Eiver at Guaymas on the Gulf of California. 
The space embraced between this line and the continental por- 
tion of South America, including Mexico, Central America, the 
Isthmus of Panama and of Darien, and the entire West Indies, 
I term Middle America ; all south of this, South America. Trin- 
idad alone, of the West Indies, belongs rather to South America, 
most of its species being common to the adjacent main land,, 
though some are, perhaps, peculiar to it. Tobago, farther north, 
though with some South American species, has yet a considerable 
number peculiar to itself. 

In concluding this part of my remarks I may state that the 
present lists and generalizations in regard to the distribution of 
our birds are to be considered merely as provisional, and that 
investigations at present in progress by myself and others will, 
it is hoped, impart much greater precision to the knowledge of 
the subject. In many instances I have omitted species which 
might have been considered as entitled to a place in one or the 
other tables, but this has been in most cases the result of recent 
determinations and different identifications than those of other 
authors. ^ 

Having thus briefly indicated the boundaries of the principal 
provinces of the North American ornithological fauna, 1 propose 
to call attention to some generalizations that have suggested 
themselves in reference to certain influenoes exerted upon spe- 
cies by their distribution according to latitude, longitude, and 
elevation, and by their association with each other. The most 
important of these, is the law that North American birds of 
wide distribution in latitude, whether migrant, or residents, will 
be found to be larger the higher the latitude of their place of 
birth. 

It is well known to zoologists that of all animals, birds are the 
most constant in their dimensions, so much so indeed, that size 
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is generally considered as a most important specific character. 
The comparison of many specimens of the same species from 
widely remote localities has shown me, however, that there is a 
certain variation in size, dependent on the extension northward 
and southward of the limits of distribution during the breeding 
season, the more northern being the larger, the more southern 
the smaller. Nor does this depend upon a greater development 
of body by more constant use of the muscular system in flight, 
as suggested by Gloger, who observed the same fact in Europe 
(but confined it especially to the increase in length of wings and 
tail), or upon a greater variety or amount of food, since the dif- 
ference is as strongly marked in species constantly resident, as 
in those which migrate over great distances, and the develop- 
ment extends to the bill, feet, and all parts of the body. And 
in fact birds most remarkable for their great range show the 
least variation in size, while the variation is most evident in cer- 
tain species of woodpeckers as Picils villosus and Byhtomus pUe- 
€Umj which have a very wide distribution in latitude, without 
any special migration at all. In these woodpeckers the differ- 
ence between specimens from Florida and irom Canada is so 
great as to have given rise to the impression of there being sev- 
eral species of each, diflfering in size. 

In nearly every instance where I have compared summer 
specimens from localities widely remote in latitude, I have found 
tne difference referred to. A similar law prevails in regard to 
mammals as shown very clearly in the American deer, Gervus 
Virginianus and in the gray Squirrel, Sciurus Carolinensis, which 
are much larger in the north than in the south and larger 
in the mountains than in the lowlands. In mammals, if not in 
birds, a second law comes into play : that in the same latitudes 
in North America the specimens from the greater altitudes are 
the larger, this law appearing to extend even to man, as shown 
by the greater size of the inhabitants of the Appalachian region, 
than in those of the lowlands. 

If we assume ^he parallel of 40° as an average line, while the 
specimens born farther north are larger, those born in the most 
southern localities are even disproportionately smaller. This is 
very evident in species from Cape St. Lucas, the extreme south- 
ern limit of the Middle province, where, almost without excep- 
tion, the indigenous birds are so much smaller than specimens of 
the same species inhabiting the United States, as readily to con- 
vey the impression of being distinct new species. The same is 
the case, although to a less degree, in Florida, where there ap- 
pears to be a tendency (found to some extent also at Cape St. 
Lucas) to absolute increase of the size of the bill, even with 
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diminution in general bulk, seen especially in Corvvs Americantis, 
and Ortyx Virginianus* 

While some Florida birds are thus characterized by larger 
bills than their more northern brethren, several of the birds of the 
Middle and Western provinces have an increase in the length of 
the tail as compared with the same or allied species in the east 
Thus Icteria hngicauda of the Western and Middle provinces is 
only to be distinguished from /. viridis of the Eastern by the 
longer tail, while Mimus polyglottus, and Harporynchus ruftts have 
each a long tailed Western variety. 

Both these generalizations in regard to varieties of size and 
proportion, have been used with advantage in testing the claim 
of supposed species to this rank, and have aided in materially 
diminishing the accepted number of species of both mammals 
and birds. 

Another fact which may be mentioned in reference to birds of 
the different provinces, is that specimens from the Pacific coast 
are apt to be darker in color than those from the interior, the 
latter frequently exhibiting a bleached or weather-beaten appear- 
ance, possibly the result of greater exposure to the elements 
and less protection by dense forests. 

In a careful study of large series of birds of any two repre- 
sentative species collected near the line of junction of their re- 
spective provinces, a combination of characters of both species 
will often be met with, explicable only on the supposition of 
the hybridization of the two. Whether such hybrids are them- 
selves fertile, or whether the cross is kept up by the constantly 
recurring union of individuals of pure breea of either species, I 
am not prepared to say, but the general facts appear to be as 
stated. A notable instance of this is seen in the two northern 
species of Colaptes, one, Mexicanus, characterizing the Western 
and Middle provinces, the other, auraius, the Eastern. The 
lines of distribution of the two intersect on the upper Missouri 
near the mouth of the Yellowstone Eiver, and all along that 
portion of its course we find Colaptes of every possible grade of 
transition, or combination of the several characters of the two 
species ; scarcely any two exactly alike, and the same individ- 
ual not even agreeing in the markings of opposite sides.* A 
similar combination of characters of Cyanura Stelleri and macro* 
lopha is met with on the headwaters of the Columbia, and on 
the Yukon, of Junco hyemalis and Oregonv^, and of Helminiho' 
phaga celaia and peregrina. Other instances can be adduced, but 
these will be sufficient to illustrate the facts. 

^ This disproportionate difference of size at Cape St. Lucas and sonth Florida is 
probably connected with the limited range of the species in those regions which 
have thus an insular rather than continental relationship. 

^ See Baird. Birds of North America, 1858, 122. 
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The possibility of hybridity as referred to, is another element 
to be taken into consideration in discussing the claim of a sup- 
posed new species to that rank. 

Having thus discussed the laws of distribution and migration 
of the birds of North America on the continent itself, and the 
influence of region upon the development of the individual, I 
proceed to consider the subject of their movement eastward to- 
ward Greenland and Europe ; that of European birds toward 
North America, and the several causes that appear to influence 
such migrations ; and to present various tables of geographical 
distribution bearing upon the question introduced. 

[To be coDcladecL] 



Art. XXVI. — The relative numbers of Shooting Stars seen in a 
given period by different numbers of observers; by H. A. Newton. 

It is oflen desirable to compare the hourly number of shoot- 
ing stars seen by one or more observers at one time and place, 
with the hourly number seen by observers at some other time 
and place. Allowance in such cases must be made for the state 
of the sky, for the moonlight or twilight, for the iiour of the 
night, and still more for the number of persons counting. In 
order to obtain constants for eliminating as nearly as possible 
this last element, I arranged, and with the assistance of others 
carried out, a series of observations on two nights, the 16th and 
16th of August, and the 14th and 15th of November, 1865. 

Evidently two persons will not see quite twice as many as 
one, since some meteors will in general be seen by both. Still 
less will three or four persons see three or four times as many as 
one person. Experience has moreover shown that a small num- 
ber of persons cannot see all that are visible, since each one 
usually catches some not noticed by the others. There must, 
however, be some finite limit toward which, as the number of 
observers increases indefinitely, the hourly number seen ap- 
proaches asymptotically. For we cannot regard as infinite the 
whole number visible at one place in a finite time. 

On the night of Nov. 14th and 15th, we began our watch at 
midnight, and continued it until three o*clock, twelve observers 
counting in that time 186 shooting stars. We were stationed 
upon the top of one of the towers of Graduates' Hall, from 
which there is an unobstructed view of the heavens. Most of 
my assistants were students in the college. They were directed 
to keep their eyes constantly upon the heavens, I made the 
record, and did not attempt to observe. Whenever a meteor 
was seen each person perceiving it called out his own name, and 
I entered it (or rather an initial letter of it) on the record. 
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The heavens were divided as follows among the several ob- 
servers: Mr. C. G. Rockwood (R) looked toward the south, 
Mr. N. P. Hulst (H) to the west of south, and so on, following 
around the horizon, Messrs. J. J. DuBois {D\ M. D. Mann (M), 
A. H. Adams (A), G. H. Perkins (G), J. H. Tallman (T), E. 
W. Miller (E), A. Warren (W), and F. 
W. Russell (F). Mr. L. T. Brown (B) 
and Mr. W. A. Peck (P) looked to the 
zenith. The letters in parentheses were 
nsed to denote the several observers. 
Their arrangement is represented in the 
diagram. 

The following is a summary of the 
observations. We denote by a the num- ^ 

ber of shooting stars seen during the * 

three hours by Adams that were not seen by any other person ; 
by AB the number seen by both Adams and Miller, but not seen 
by any one else ; and so on. 



M 



PB 



W 



H 



A=8 

D=:6 
X=s5 
F=:0 

o=ll 

H=:10 

s=c6 
w=2 

AXssS 
AG=l 
AM=2 
A]l=2 

BF=:2 
BP=1 



BR=1 
DH=1 
Dlf=8 
EM=1 

KT=1 
EW=1 

FE=3 

0T=2 
HMssI 
HR:=5 

pas2 

PW=1 
ADMssl 
ADB=1 
AE0fis2 
AOM=l 
AOT=l 
AGW=1 
AMB=1 



AMT=1 

BDB=1 

BFB=1 

BFP=1 

BVB=2 

BFW=1 

BEP=1 

BBE=2 

DFH=1 

DHM = 8 

DBB=8 

XGW=1 

BPW=«1 

BTW=2l 

FHBs=2 

AB6T=1 

ADBMssl 

AXGP=1 

ABGW=l 



AETW= 

AlfPT= 

BDMB= 

BFHP= 

DHMB=:; 

SFPB=: 

KFPT= 

EFBW= 

KFTW= 

X6TW= 

FBPRb! 

FMPT=: 

GMTW=i 

ABDGM=: 

ABEPW= 

ADEMP= 

ABFPW= 

AEGMT= 

AEGTW= 



AGM'i'W— . 

BEFPB=' 

BSGTW= 

BFBPE=; 

BFPEW=: 

DBMPBs= 

EFGPW= 

EFHPB= 

EFPBW= 

FHMPB = 

ABFHMPss 

AEFPTW= 

AEOMTW= 

XFHMPa = 

ABBFPBW= 

AEFHPBW= 

BDFHMPE=2 



F=89, G = 86, 
T = 82, W = 81. 



If we denote by A the whole number seen by Adams, and 
so of the others, we find from this table the following equations : 

1 = 46, B = 36, D = 27, E = 42, 

H = 46, M = 41, P = 40. B = 62, 

The mean is 88*75, which is the average number seen by each 
observer. Hence we have the proportion. 

No. 8€en by one person : No, seen by twelve : : 38'76 : 186. 

The numbers seen by individual observers vary between 27 
and 52. The diflference in the state of the sky in diflferent di- 
rections as to haziness and clouds, and the diflference in powers 
of vision of the observers, and in fixedness of attention, may 
account for this variation. In the mean of the results tliese 
Am. Joub. Sci.— Ssfloin> SsmBS, Vol. XLI, No. 122.— March, 1866. 
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peculiarities of observers and of direction, are evidently to a 
great extent eliminated. 

When two persons count the number of shooting stars which 
they can see, they naturally look in opposite directions. We shall 
therefore take account only of such couples, of which there are 
five. Designating by the symbol HT the number of shooting 
stars which were seen by one or both of the two observers Hulst 
and Tallman, and so of like symbols, we have the equations, 

HT=77, DE = 68, BRr = 66, IF = 79, €Ra87* 

The several observers, except the two looking to the zenith, 
enter symmetrically into these equations. One of these two 
saw 36, and the other 40 meteors, while the average number 
seen by each of the twelve is 38'75. Hence, only a small error 
will result from their omission from the equations. In the mean 
of the numbers above given we should have, therefore, the num- 
ber seen by two observers looking to opposite Quarters of the 
heavens, freed very nearly from personal peculiarities. This 
mean is 75*4. Hence, 

No. seen hy two persons : No. seen by twelve persons : : 75*4 : 186. 

The following equations contain the same ten observers ar- 
ranged in groups of threes, each observer included in three 
equations, and each group of three persons arranged very nearly 
symmetrically around the horizon. The zenith observers as be- 
fore are omitted. 

EHR=113, CIHW= 97, DGW = 79, DF€1 = 96, AHW = 105. 

AEH=:109, AERsslOS, DFT = 91, F1IT35 98, 1IRT=:106. 

The mean of these is 99*7. Hence, 

No. seen by three persons : No. seen by twelve persons : : 99*7 : 186. 

Again, selecting groups of four observers that shall be arranged 
as nearly as possible symmetrically around the horizon, we have, 

DEGR=123, €UIIRW=124, H]rrW=^118, 

AFHT = 124, ADEF=:112, Meao = 119-2. 

Hence, 

No. seen by four persons : No. seen by twelve : : 119 2 : 186. 

In selecting groups of five or more observers we may include 
those looking to the zenith : 

ABDEF=:128, AFHPT=:184, BBHTWslSl, 6MPRWsl88, 
DIXiiPR =: 184, ADRTW = 188, £FGHMal86, Mean =131*86, 

the number seen by five persons. 
Again, 

ADPRTW=:141, and BEFGHfflss 145. Tht mean =£ 148, 

the number seen by six persons. 
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For seven observers we find the numbers for the seven groups 
formed by leaving out of the whole twelve successively the 
groups of fives given above. The mean of the seven numbers 
is lo2-86. 

For eight observers we form three groups by omitting suc- 
cessively from the twelve, DGPW, BEMR, and AFHT. The 
mean of the three numbers is 160*67. 

For groups of nines we omit successively BDE, GPR, FMT, 
and AHW. The mean result is 166-75. 

For groups of tens we omit in succession HT, DE, MW, AF, 
BR, and PG. The mean result is 1785. 

For eleven observers we omit each one of the twelve in suc- 
cession. The mean result is 179*83. 

These means are given in column A of the follQjving table. 
Column B shows how many would be seen by a number of ob- 
servers in a period during which four of them would see 1000 
meteors. It is obtiiined by dividing the numbers in column A 
by the decimal *1192 : 







A. 


B. 


c. 


Seen by 


one observer, 


38-76 


326 


359 


«« 


two observers, 


75-40 


633 


651 


u 


three " 


99-70 


836 


856 


u 


four " 


119-20 


1000 


1000 


il 


five " 


131-8S 


1106 


1136 


M 


nx " , 


143-00 


1200 


1249 


«i 


seven " 


152-86 


1282 




U 


eight '' 


160-67 


1348 




it 


nine " 


166-76 


1399 




u 


ten " 


173-50 


1451 




it 


eleven *' 


179-83 


1509 




u 


twelve " 


186-00 


1560 





In column C are given the results of a discussion similar to 
that just detailed, of observations made on the ni^ht of Aug. 
16th-16th, 1865. Six persons, in three hours ending at two 
o'clock, saw on that night 172 shooting stars. Five of them 
were looking in different azimuths, and one to the zenith. 

It should not be forgotten that these numbers are in ench in- 
stance obtained from observations continued for only three 
hours, a period too short to furnish a result free from accidental 
irregularities. 

These numbers depend evidently to some extent also upon 
the intrinsic brilliancy of the shooting stars on the night of ob- 
servation ; upon their uniformity, or want of uniformity, of bril- 
liancy ; upon the clearness, or haziness, or cloudiness of the sky; 
upon the power and quickness of vision of the observers ; and 
upon the aegree of fixedness of their attention during the watch. 
The essential agreement of the two series in columns B and C, 
however, justifies confidence in them as a first approximation. 
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Towani what limit tlie series of numbers in column B woold 
approach as the number of observera increases indefinitely we 
cannot say. The uniformity of increase in the last part of the 
series is due, io part, to the lact that in dividing up the heavens 
among the observers, to each was left a cnmparalively unoccu- 
pied Held. It Bcema probable, however, that the number would 
attain to, and even exceed, 2000, and hence that four persons 
do not see more than about half of the visible meteors. The 
table also shows that four persons see about three times as many 
as a single observer. 

Observers may easily furnish materials for correcting the 
results in this table. The nth number of column B, should 
be to the first number of the column, as the total number of 
shooting s^rs seen in a given period by n observers, to the 
average number seeu by each observer. The last two terms of 
this proportion being furnished by observation, the ratio of the 
first two is computed. The following method is su^ested 
when two or more persons undertake to count the meteors vis- 
ible. Let the observers look in different directions, so as to 
divide the heavens, as nearly as may be, symmetrically among 
them. Let the whole number of sbooUog stars seen be counted 
aloud to prevent duplication. At the same time, let each ob- 
server note how many are seen by himself. To prevent oonfu- 
Bion this may be done by marking upon a card, tie eyes mean- 
while not being turned from the heavens. 



Art. XXVir.— 0« Molecuhx Physics ; by Prof. W. A. Noeton, 

[Concluded &om p. 78.] 

Magnetic Condition of the Sun. — The intimate magnetic pela- 
tious subsisting between the earth and sun enforce, even in the 
present general exposition of terrestrial magnetism, a brief con- 
sideration of the probable magnetic condition of tbe sun. We 
have seen that the sun's surface must be traversed by magnetic 
currents developed in two ways: (1.) by reason of the sun's 
jotation about an axis; (2.) by reason of the combined effect of 
its motion of rotation and its motion of translation through spaoe 
(p. 76). According to the most reliable determinations the 
I son's progressive motion is directed toward a point whose longi- 
^ tude !9 253" 16', and north latitude 57° 27' ; and with a velocity 
r aeoond, while hia velocity of rotation, at the 
Accordingly the currents de- 
lUst originate at the parts of the 
sDtrio longitude of about 168° ; 
^tensity, on both aides of that 
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point. The north pole of this system of currents, as developed 
at any moment of time, will lie in the heliocentric latitude 33°, 
and longitude 73°. In the course of one complete rotation of 
the sun (25 days), this pole will be carried around the parallel of 
latitude which contains that point. The resultant of the cur- 
rents thus developed that will traverse any locality, at the end 
of one or more rotations, will therefore run parallel, or nearly so, 
to the equator; like the currents that originate in the simple ro- 
tation. In all this we neglect the small inclination of the sun's 
equator to the ecliptic (about 7°) ; or suppose the equator and 
ecliptic to coincide. It appears, therefore, that the poles of all 
the permanent currents should coincide with the poles of 
rotation. 

But it is important to observe that at every moment of time 
there will be, coexisting with the permanent currents, a sj^stem 
of new currents, originating as above mentioned; and that, there- 
fore, there will be a ^secondary magnetic equator, crossing the eclip- 
tic in 163° and 343° of longitude, and a secondary magnetic pole, 
in longitude 73° and north latitude 33°. Or rather the nodes 
and pole should be somewhat to the east of these positions; since 
the currents developed must decline gradually, and the rotation 
carry them forward. The individual parallel currents of this 
system must decrease in intensity, in both directions from their 
equator ; by reason of the increasing distance from the equator 
of rotation of the points of tangential action of the impulses 
of the ether and cosmical matter, and the decreasing size of the 
magnetic parallels followed by the currents. It will be readily 
seen, in view of the fact that the sun derives its magnetism in 

Eart from its motion toward a point in the northern celestial 
emisphere, that the magnetic intensity of its northern must be 
greater than that of its southern hemisphere. 

Origin of the Sun's Spots. — The systematic observations upon 
the sun's spots, made by Carrington, Schwabe, Wolf, Secchi, and 
others, and especially the detailed discussion to which all the 
observations have been subjected by Prof. Wolf, have served 
oonclusively to establish that the sun's spots have their im- 
mediate origin in some action of the planets Jupiter, Saturn, 
Yenufli and the Earth, upon the photosphere of the sun; or in 
such action cooperating with some other cause. (See Astro- 
nomiscbe Nachrichten, Nos. 839, 1043, 1091, 1137, 1150, 1160, 
117S, 1181, 1185, 1223, 1234, 1270, 1289, 1294, 1355, 1526, &c.). 
Fro£ Wolf has determined the epochs of maxima of the sun's 
WjpoiM for a period comprising 100 years ; and finds that the 
puriod of the spots varies from 8 to 16 years, and that its mean 
!^oe 10 11 '16 years. He gives a formula for determining the 
qpofrnxxncUtioii of the sun at diJSerent dates, in which the several 
j/lpnw regmtent the specific actions of the four- planets just men- 
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tioned, dependent upon their masses, distances, and annual mo- 
tions; which gives results in close correspondence with the results 
of the observations made between 1826 and 1848 (Astr. Nachr., 
No. 1181). He has more recently extended his investigations, 
so as to include, but with less certainty, a much longer period. 

The epochs of maxima and minima, from 1750 to 1856, are 
given in the following table, to which we have added the corres- 
ponding mean heliocentric longitudes of Jupiter and Saturn ; the 
two planets upon which the varying number of spots developed 
during a year, chiefly depend. 



Epochs of 
Max. 


Jupiter. 


Saturn. 


Epochs of 


Jupiter. 


Saturn. 


1750-0 


o 
4-42 


281MJ 


1766-7 


177-4 


301-4 


1761-6 


863-4 


12-2 


1766-5 


146-1 


73-6 


17700 


261-4 


116-2 


1776-8 


67-4 


187-8 


1779-6 


179-7 


232-4 


1784-8 


340-6 


297-3 


1788-6 


92-8 


342-4 


1798-6 


36-3 


104-9 


18040 


203-8 


1720 


18106 


40-6 


251-6 


1816-8 


281-8 


828-6 


1823-2 


660 


46-8 


1829-5 


267-2 


123-9 


1838-8 


27-7 


176-4 


18872 


180-9 


2180 


1844-0 


3»7-3 


301-2 


1848-6 


116 9 


867-6 


1856-2 


847-6 


90-4 



It will be seen that, (omitting the results answering to the first 
two epochs of the table, which will be separately considered,) at 
the epochs of maxima Jupiter was in some position intermediate 
between the point toward which the progressive motion of the 
sun is directed (long. 253®), and the diametrically opposite point 
(long. 73°, which is the longitude of the secondary magnetic 
pole) ; reckoning from east to west, from the first point to the 
second. The average position is 183° ; or in the vicinity of the 
descending node of the currents of the secondary magnetic equator (p. 
197). Again, omitting the epochs 1755-7 and 1766'5, at all the 
epochs of minima the positions of Jupiter fell in the other half of 
the ecliptic ; and his average position was in long. 23°. This is 
in the vicinity of the ascending node of the same equator, which 
lies somewhat to the east of 343° (p. 197). If we consider now the 
case of Saturn, we find that his average position at the epochs 
of minima was 182° ; or 183°, if we take the first two epochs 
into account If we separate the positions that fall ia the two 
halves of the ecliptic, lying on opposite sides of the line from 
253° to 73°, we obtain the average positions 162°, and 388**. If 
we include the first two epochs the latter average becomes 848°. 
The average position of Saturn at the epochs of maxima, was 
236°. 

If we now direct our attention to the first two epochs of max- 
ima, we shall perceive that Jupiter was in that part of the eclip- 
tic in which his ordinary action is the least; and if we refer to 
jthe first two epochs of minima, it will be seen that he was in, or 
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near, the part of the ecliptic in which his ordinary action is the 
greatest. We must conclude then that from 1760 to 1766 the 
normal condition of things at the two nodes was greatly changed; 
and that the action of Saturn conspired with that of Jupiter, to 
produce the anomalous results. 

In view of the general results that have now been obtained, 
we may infer, (1.) that in general the action of a planet to pro- 
duce spots is greatest in the portion of the ecliptic which contains 
the descending node of the secondary magnetic equator, and 
least in the opposite portion; (2.) that the action is approxi- 
mately the same at corresponding points, on one side and the 
other of either node. But the indications are that a somewhat 
greater liability to epochs of maxima exists when the planet is 
on the side of the line of the magnetic nodes toward which the 
progressive motion of the sun is directed, than on the opposite 
side. This is most observable in the case of Saturn, for his 
average position at the epochs of maxima was 286^, while that 
of Jupiter was 188°. 

By an examination in detail of the diverse positions of the 
operating planets at all the different epochs^ and following their 
motions from one epoch to another, it may further be shown, 
(1.) that a planet operates more eflfectively before and after it has 
passed either magnetic node, than at the very node ; (2.) that the 
normal positions of the two nodes are not far from 0** and 180° of 
longitaae, — the sun^s rotation having the effect to displace them 
about 17° toward the east (p. 197) ; (8.) that the principal maxi* 
ma of planetary action occur at about the positions 186°, and 
230°, on opposite sides of the descending noae, and that under 
certain circumstances other positions of inferior maxima mani- 
fest themselves, lying in the vicinity and on opposite sides of 
the ascending node; (4.) that the principal minimum falls at 
about 0°, or at the ascending node, and a secondary minimum 
at ISO® (or the descending node), — but in the normal state 
of things the effect of the planet appears to experience small 
changes in the space from 820° to 70°. These positions of max- 
ima and minima are given, here, only as first approximations. 

These results of observation, deducible for the most part from 
the table we have given (p. 198), and confirmed by a detailed 
examination of Prof. Wolf's entire series of determinations, are 
all decided intimations of a dependence of the sun's spots upon 
the varying magnetic, or electric, condition of the sun ; and indi- 
cate that they are closely connected with the varying intensity 
of the magnetizing, or demagnetizing, action of the system of 
secondary magnetic currents developed by the sun's progressive 
motion, — in conjunction with the cooperative action of the elec- 
tric waves that proceed from the region (long. 253°, and lat. 57°) 
upon which the impulses of the ether and oosmical matter fall 
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normally* Of these two operative causes, the first should aug- 
ment on both sides of the secondary magnetic equator, and for 
considerable distances. It should be much greater on the side of 
the descending, than on that of the ascending node of this equa- 
tor, because the new magnetic currents originate on the former 
side. The electric currents developed at any instant upon the 
ascending node side of the sun, run in the opposite direction, 
and tend to weaken the prevailing currents. The residual ex- 
cess of the latter over the former, at any point, and at any ia- 
stant, constitutes the new eflfective magnetic current at that point 
and moment of time (p. 62). Each of these two sets, of cur- 
rents may also play a certain part in conjunction with the mag- 
netic currents that result from them. It will be seen, then, that 
the results of observation which we have signalized (pp. 198, 
199,) are, in general, such as should ensue if the operative causes 
here considered codperate with some action of the planets to 
develop the spots ; each tending to enhance the effect of the 
other. 

The tendency of the second operative cause, if it conspires 
in this manner with the planetary action, should be to make 
that action apparently the greatest when the planet is about in 
long. 253° ; and therefore the region of the spots developed by 
the planet (which lies near the ecliptic on the side of the sun 
turned toward the planet) is nearest the central point of origin- 
ation of the waves in question. On the other hand, the tendency 
of the same general cause should be to make the efiect of the 
planet least at the diametrically opposite point (long. 73°). 

It may be seen that if the three causes here supposed to be 
continually in operation,— and to be cooperating more or less 
according to the positions of the planets with respect to the 
special points of maxima and minima, alluded to, at the same 
time that the individual planets are conspiring more or less with 
each other according to their relative positions, — should deter- 
mine spots by their conjoint action, their effects, in respect to 
the connection of the epochs of maxima and minima with cer- 
tain positions of the planets, and the lengths of the periods 
comprised between these epochs, should correspond, in the main, 
with the results of observation. 

From the point of view we have now reached we may gain an in- 
sight into the probable nature of the process of origination of the 
sun's spots. C/onceiving the luminous matter of the sun's photo- 
sphere to be endued with the properties we have recognized in 
those emanations of solar matter that enter the earth's photosphere 
(p. 71-76), we may regard it as inductively magnetized by the 
sun's magnetic currents, and disposed in the lines of magnetic 
polarization ; and probably also distributed into separate masses, 
having in the various latitudes all the diverse directions of the 
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sun's directive force. We have reason to suppose that in the 
upper portions of such masses the molecules, on each line of 
polarization, will be so widely separated as to be subject to an 
effective force of molecular repulsion from the sun (p. 69) ; and 
that in the state of equilibrium this is neutralized hj the mag- 
netic attraction between contiguous molecules. Now such a 
state of equilibrium may be disturbed, and the matter expelled 
to an indefinite distance in three ways : (1.) by demagnetization ; 
(2.) by electric discharges along the lines of polarization ; (8.) 
by both of these causes operating together. A demagnetization 
may result, as we have seen, from the new cuirrents developed 
in the upper photosphere, by the tangential action of the • 
ether and cosmical matter; and electric discharges may ensue in 
consequence of the propagation of electric waves, in every di- 
rection from the region (in long. 253°, and N. lat. 57°), that re- 
ceives the impulses from the ether and cosmical matter normally. 
The points of greatest and least demagnetization should be such 
as have been already indicated (p. 200). But the photospheric 
matter should also be subject to the molecular repulsion of the 
masses of the different planets, and one effect of the impulses of 
this force should be to develop electric waves, or currents, pro- 
ceeding from the region normally exposed to them. Such waves 
are of the same character, and originate essentially in the same 
manner as the *' radial currents," that we have recognized as 
playing a conspicuous part in terrestrial magnetic phenomena 
(pp. 67 and 68). They should be most energetic, as in the case of 
tnese radial currents, at a certain moderate distance from the 
point directly under the planet ; i. e., in low latitudes. On the 
other hand it is to be observed that for a certain distance from this 
point, the repulsive force of the planet may check the expulsion 
of the solar matter by its direct action. 

The tendency to the formation of spots should be wanting at 
the permanent magnetic equator (or rotation equator) because 
the lines of polarization are there parallel to the surface, and the 
induced magnetism feeble. Again, the effect of demagnetization 
should be greatest in low latitudes, where the total magnetic in- 
tensity is the least; and where also the new demagnetizing cur- 
rents are most energetic. To this we may add that as we have rea- 
son to believe that the temperature of the mass of the sun de- 
creases toward the poles (pp. 66 and 76), the molecules of the pho- 
tospheric matter may be less widely separated there, or be com- 
bined in groups, so as to be subject to a less energetic force of re- 
pulsion from the sun. It is conceivable, too, that in special lo- 
calities the electric waves, or currents, originated by the planets 
may operate to disunite molecules in the act of combining, or 
condensing at the surface of the photosphere (the state of things 
supposed by Faye) ; and so bring them into the condition to be 
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repelled and completely dispersed by the repulsive force of the 
sun. The process of dispersion having once begun, from any 
cause, may extend indefinitely downward. 

There is a special mode of origination of spots, connected 
with the sun's motion in space, that has not yet been noticed. 
It is, that the cosraical matter, as it flows away from the region 
of normal impact toward the equator, will become demagnetized, 
and thus initiate the process of dispersion of certain portions of 
the photospheric matter. This effect will be especially produced 
on the opposite side of the pole from the point of normal im- 
pact, as the changes of the induced magnetism will there be the 
greatest. A similar effect may ensue from a flow toward the 
equator of the matter at the very surface of the photosphere, 
produced by the impulses of the cosmical matter, or ether. The 

I)henomena are precisely similar to the auroral phenomena that 
ight up, occasionally, the earth's photosphere (p. 76). This is 
undoubtedly the origin of the annual maximum of spots, after 
the autumnal equinox, detected by Prof Wolf. It is the result 
of the effects previously noticed, augmented by that here consid- 
ered. An inferior maximum manifests itself in December, 
which is the direct result of this cause alone. (See Astr. Nachr., 
Nos. 1043 and 1223). It is important to observe here that when 
a planet is on that side of the sun, or in the vicinity of the as- 
cending magnetic node before alluded to,' it tends to check this 
southerly flow of matter at the surface of the photosphere, and 
so prevent the development of spots from the cause in question. 
We may add that we have doubtless another revelation of its 
operation in the predominating irregular disturbances of the 
magnetic needle in the autumnal months (or from August to 
December, inclusive ; see Prof Bache's Reports). The second- 
ary maximum of the annual inequality of spots, and magnetic 
disturbances, near the vernal equinox, is to be chiefly attributed 
to the demagnetization in the vicinity of the descending mag- 
netic node, already considered. 

The spots are more numerous in the northern than in the 
southern hemisphere of the sun, because the low -latitudes at 
which they chiefly originate lie, in the northern hemisphere, neaij- 
est the region (long. 253°, N. lat. 57°), from which the electric 
and material currents radiate ; and because in the northern hemi- 
sphere alone is the flow of the material currents in the direction 
to be attended with a demagnetization. Again, the spots are 
confined to a narrower belt in the northern than in the southern 
hemisphere; because the magnetic intensity of the northern 
hemisphere being the greatest (p. 197) the ordinary limiting par- 
allel of the spots, — which is the circle at which the demagnet- 
izing action, from either of the two causes specified, together 
with the electric discharges along the photospheric columns, 
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cease to be sufficient to eSect the dispersion of these columns, — 
must lie nearest the equator in that hemisphere. 

It is to be observed that spots may arise from electric dis- 
charges along the photospheric lines of polarization, although 
no demagnetizing action may come into operation ; and it is even 
possible that, indirectly, an increase of magnetic intensity may, 
in special cases, cooperate with such currents. 

I^ote, — Since the foregoing was written, the line of investigation here 
entered upon Las been followed up, and new and important general results 
obtained. One of the principal results is : that the density or quantity 
of matter of the sun^s photosphere, in the region of the spots, experi- 
ences periodical augmentations, in consequence of certain effects produced 
by Jupiter and Saturn while passing by the first quadrant of heliocentric 
longitude, and the sun's north magnetic pole ; and that these augmenta- 
tions of density, in connection with the subsequent diminutions, are one 
of the determining causes of the great variations that occur in the length 
of the period of the sun's spots (viz. from eight to sixteen years). An- 
other cooperative cause consists in the diverse positions of the planets, 
especially of Venus, with respect to positions of favorable action, at the 
epochs of heliocentric conjunction with the earth. The other causes have 
been intimated. 

Chemical Action. 

The general nature of the process of combination of two dis- 
similar molecules has already been considered (p. 250). We 
must now contemplate it more in detail, and take note of cer- 
tain distinctions, and possible differences of result. We have 
seen that two dissimilar molecules have an affinity for each other 
when their unequal molecular forces are so related that under 
their mutual action the atmospheres become polarized ; that is, 
the electric ether accumulates upon one of the two contiguous 
sides, and is partly expelled from the other, so that the former 
will be positive and the latter negative. The attraction that re- 
sults from this disturbance of the electric equilibrium, consti- 
tutes, as we conceive, the proper force of affinity, or chemical at- 
traction. It ordinarily comes into operation beyond the outer 
limit of the molecular attraction proper (i. e., beyond Oc, fig. 1, 
p. 71) ; and draws the particles nearer together vintil they come 
within the range of this attraction, — which then determines 
their complete and permanent union. The force of electrical 
attraction, or affinity, thus brought into play should ultimately 
diminish, if not pass off entirely ; by reason of the electric dis- 
charge that would ensue between the particles. Heat, or the 
electric spark, may increase the natural force of affinity, by aug- 
menting the natural polarization that the molecular forces may 
bave initiated. In fact all the various circumstances upon whicn 
the union of two dissimilar molecules depends are but so many 
different circumstances under which the molecules become polar- 
ized by tbeir natural mutual action more or less modified. 
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We have seen (p. 241) that a compound molecule, when 
formed, becomes invested with its own proper atmosphere ; and 
so comes into special relations with other molecules, whether 
simple or compound, similar or dissimilar. The density and eX' 
tent of such an atmosphere may vary widely with the degree of 
approximation of the elementary particles, and other particulars. 

The relations of heat to chemical phenomena may be deduced 
from the principles already stated. The heat of combination 
results from the condensation of the electric ether that takes 
place between the uniting particles, and from the compression of 
their individual electric atmospheres — one or both of these effects. 
Both of these eflfects should give rise to an emission of universal 
ether in heat-pulses. 

But, according to Favre and Silbermann, certain substances 
combine with an attendant absorption, instead of an evolution 
of heat. To understand how this mav happen we must observe 
that according to the received ideas or the true nature of chemi- 
cal processes, the molecules of all substances are composed of 
two or more atoms associated together, and when two substances 
combine, it generally happens that one, or both of the two mole- 
cules presented to each other, is decomposed, and two new com- 
pound molecules are formed by condensation. Now the decom- 
position that precedes the combination should occasion a loss of 
neat, by reason of the expansion of the electric ether condensed 
between the constituent molecules (or** chemical atoms"), and of 
the atmospheres of these molecules ; and the subsequent combi- 
nation, by the reverse process, should develop heat. If the loss 
of heat from the one cause exceeds the gain from the other, 
there will be an effective absorption of heat, as the result of the 
combination. On the other hand, when chemical combination 
occasions an evolution of heat it is in general because the heat 
absorbed, while the decomposition of individual molecules is 
going on, is afterwards more than restored by the heat devel- 
oped in the combination that succeeds the decomposition. Thus 
when oxygen and hydrogen combine to form water, heat is 
evolved because, as we conceive, much less heat is lost in the 
decomposition of the binary molecule of oxygen than is pro- 
duced in the union of the two separated molecules (chemical 
atoms) of oxygen, each with a molecule of hydrogen. In some 
instances, as in the formation of the hydrate of lime, the mole- 
cules would seem to combine, without any previous decomposi- 
tion, and any tendency therefore to absorption pf heat. In the 
decomposition of substances, as well as in their combination, it 
is found that heat may either be absorbed or evolved. This 
fact admits of a similar explanation to that just given. M, 
Schroder Van der Kolk, in a memoir on the mechanical energy 
of chemical action, of which an abstract is given in the January 
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No. of this Journal (1866), lays down the following law of de- 
cottiposition : "Bodies which evolve heat in being decomposed 
by heat are not again formed in the subsequent cooling." Ac- 
cording to what has just been stated all such bodies must evolve 
heat because of the electric condensation that attends the forma- 
tion of new compound molecules, after the primitive molecules 
have been decomposed. Now if these new molecules be cooled, 
the tendency would be to increase the molecular attraction by 
which their constituents are held together, rather than to favor 
their decomposition. The instances cited, viz : protoxyd of ni- 
trogen, peroxyd of hydrogen, chlorous and chloric acids, the 
chlorid, iodid, and sulphid of nitrogen, seem to sustain this ex- 
planation. 

It is frequently found by experiment that if heat is absorbed 
in the act of decomposition, the separated components will 
reunite on cooling. It is probable that in such instances, there 
is no formation of new molecules following the first decomposi- 
tion, and that the heat which may be absorbed in addition to 
that consumed in the act of separation, is due solely to an expan- 
sion taking place after the receding molecules have been urged 
beyond the limit of molecular attraction, and become subject to 
molecular repulsion. In that event, a subsequent cooling, by 
contracting tne atmospheres of the molecules and so increasing 
their attractive force, might fiivor a reunion. Hydrate of lime 
may be cited as a case admitting of this explanation. 

We have seen that heat, by expanding and augmenting the 
repulsive energy of molecular atmospheres, tends, virtually, to 
polarize a surface positively ; and that in this fact we have the 
probable origin of thermo-electricity, (p. 61), and the explana- 
tion of the effect of heat in the development of electricity by 
friction (p. 250). The same polarizing action of heat should fa- 
vor the oxydation of metallic surfaces. The condensing action 
of platinum, and certain other metals upon gases, and of sur- 
faces generally upon aqueous vapor, with evolution of heat (see 
this Journal, vol. xxxviii, p. 109), may be referred to a polariza- 
tion developed by the mutual action of the surface and the gas or 
vapor. The attraction thus resulting, we must suppose, is not in 
general sufficient to bring the gases within the range of the nat- 
ural molecular attraction, and so into complete union with the 
surface. 

Combination by Volume. — The assumption is now generally 
made that the molecules of all substances in the gaseous state 
occupy the same volume. This conclusion to which chemists 
liave been conducted, implies that there are the same number of 
molecules in equal volumes of different substances, and therefore 
that the elastic tension of the individual molecules, is the same 
for all gases. This result corresponds with the determination of 
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the repulsive energy of molecules at the greater distances, as 
given in Table I (p. 68) ; if we regard the coefficient, m, as con- 
stant, whatever may be the value of r. In fact the value of m, de- 
pends upon the pressure to which the molecular atmospheres are 
exposed (p. 241, foot note) ; and this, in gases, must depend main- 
ly upon the barometric pressure, and be constant for the same 
Eressure. It is to be observed that the results given in Table I 
old good for compound molecules, provided as they are with 
their own especial atmospheres (p. 241), as well as for simple mole- 
cules. If r, the radius of the atmosphere of the molecule, be 

increased in any ratio, the value of kl= —J will be diminished 

in proportion to the square of this ratio, but if we estimate the 
force at a given distance, this distance, as expressed in terms of r, 
will be diminished in the same ratio that r is mcreased, and hence 
if the force varies inversely as the square of the distance, its value 
at the given distance will be the same as before. The elastic force 
of molecules posited at the same distance from each other should 
therefore be the same, whatever may be the radius, r, of the 
molecule, simple or compound. This result depends upon the 
assumption that the force of molecular repulsion varies, beyond 
a certain limit, inversely as the square of the distance. Table I 

diows that for the smaller values of the ratio, — (which should 

m 

be taken for liquids that furnish vapors, and substances that ha- 
bitually exist in the gaseous form), we have nearly reached this 
limit at the distance 80r. 

To this it should be added that the calculations are made upon 

the supposition that the ratio — remains constant for each set of 

^ n 

computations, answering to each special value of — . But as a 

matter of fact, in the transition from the liquid to the vaporous 
state, as we have seen (p. 75), the molecular atmospheres expand, 

which should diminish the value of n, and of the ratio — . Ac- 

m 

cordingly, to represent truly the vaporous state, it is probable 

n 
that the calculations should be made for a smaller value of — 

• m 

than any of those given at the head of the Table. If this be 

true the limit above referred to may be greatly reduced. This 

should be the case especially with the permanent gases. The 

distinction between the gases and vapors lies, in all probability, 

in the fact of a smaller value of — for the former than the lat- 

m 

ter; in consequence of which compression, or reduction of tern- 
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perature of the permanent gases does not increase this value to 
the limit 4*93 at which the liquid state becomes possible. 

The received theory among chemists, of combination by vol- 
ume is in entire accordance with these results derived from our 
theory of molecular forces, and with the conception to which we 
have been led, of the constitution of simple, and compound 
molecules (p. 289, &c.). If we suppose, with the chemists, that 
in general the ultimate molecule is composed of two " atoms, ^* 
this is equivalent to saying, in the language of the present the- 
ory, that the ultimate molecule is a compound molecule consisting 
of two simple molecules united together, and provided with its 
own proper atmosphere. 

All such binary molecules of elementary gases will occupy, 
as we have seen, the same space, which may be called the unit 
of volume. If v represent any given volume, as a cubic inch, 
and n the number of atoms in v, then this unit of volume will 

be-. Now if one volume of one gas be presented to one vol- 
n 

ume of another the general result is that two volumes of a com- 
pound gas are formedf. This implies that each of the binary mole- 
cules is decomposed, each atom of the one combines with one 
of the other, and thus two new compound molecules are formed, 
each occupying one unit of volume. If, as in the formation of 
carbonic acid, one volume of one gas unites with one volume of 
another, and one volume of compound gas is formed, we must 
suppose that the two binary molecules unite, as wholes, and form 
one new molecule containing four atoms associated in pairs. 
Again, if, as in the formation of aqueous vapor, two volumes of 
one gas combine with one of the other, and two volumes are 
formed, we now have two fnolecules u and b combining with one, 
c; c must be decomposed, and one of its atoms must combine 
with a, and another with b. Thus each molecule of water con- 
tains two atoms of hydrogen, associated with one atom of oxy- 
gen. If, as in the production of ammonia, three volumes unite 
with one, and two volumes are produced, three molecules must 
combine with one and two new compound molecules result. 
This implies that the single molecule and one of the three mole- 
cules are decomposed, and that the disunited atoms combine 
with the other, two. If the molecules of the two gases, or va- 
pors, that combine, be ever so complex, and the same number of 
volumes unite as we have above supposed, with the same result 
as to the number of volumes produced, the processes will be es- 
sentially the same as just indicated. Each compound molecule 
will occupy one unit of volume, whatever number of atoms, or 
groups or atoms, it may contain. 

The decomposition of molecules which occurs in such cases, 
must b^ attributed to the molecular polarization that precedes and 
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accompanies the act of combination ; in conjunction with, under 
special circumstances, the exertion of a separating force due to 
heat, light, or an electric current We have seen already, in 
considering the process of decomposition of a molecule of water 
by the chemical action of zinc (p. 251), that such action upon 
one of the elements of a binary compound tends to separate it 
from the other, if the two are in conducting communication ; as 
they would be in every true compound molecule, by reason of 
the electric ether condensed between them. 

Chemical action of the Actinic rays, — We understand by the 
actinic rays, the solar rays of high refrangibility, which are capa- 
ble of producing chemical effects entirely distinct from the effects 
of heat. From the view we have taken of the origin of rays of 
heat and light (p. 217, &c.), we are led to conceive of all the 
solar radiations as essentially of the same nature, and differing 
only in the rapidity of vibration, and in the intensity of the im- 
pulses propagated in the ray ; and that they owe these differences 
to the fact that they originate in the vibrations of the atomettes 
of molecular atmospheres, posited at various distances from the 
central atoms of the molecules (p. 217). The most refrangible 
actinic rays should then emanate from the atomettes that lie at 
the greatest distances from these atoms. 

The chemical action of light, and of the actinic rays in general, 
appears to be a consequence of the feeble repulsive individual 
impulses propagated in the rays that originate in the upper por- 
tions of molecular atmospheres. Such feeble impulses cannot 
penetrate far into the molecular atmospheres upon which they 
fall, and must pass around them. They should accordingly tend 
to urge a portion of the electric ether that may lie in their route 
around to the farther side of the molecule, and so to bring it 
into a state of positive electrization. The nature of the action 
that will ensue, in consequence, upon the next molecule beyond 
that which receives the ray, must depend upon whether there is 
an electric conducting connection between the two or not. If 
there be such connection the tendency of the action of the free 
electricity set in motion will be to separate or decompose the 
two molecules; which, in the case supposed, will be chemically 
united. The action here considered is essentially the same as 
that which occurs in the decomposition of water by zinc (p. 251). 
Most cases of the chemical action of light would seem to be ex- 

fjlicable upon this idea. Thus we may explain the action of 
ight upon an explosive mixture of chlorine and hydrogen, by 
the decomposition of the elementary molecules of the two gases, 
and the resulting formation of two wiolecules of hydrochloric 
acid. The reduction of the chlorid of silver to a subchlorid by 
the action of light, might result from the same general tendency 
to effect a decomposition of united molecules. 
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Heat maj, in some cases, produce the same chemical result as 
light) or the actinic rays generally. For example, it explodes 
the mixture of chlorine and hydrogen. But the effect must be 
ascribed to the repulsive action of the heat-pulqps taken up by the 
molecular atmospheres, at considerable depths below their surface ; 
whereas the separating action of the actinic rays is probably due 
to a movement of the electric ether effected at the surface of 
the atmospheres. It is questionable whether the actinic rays 
are capable of imparting any sensible polarization to molecules. 
In this respect their tendency is the reverse of that of heat, viz : 
to impart a negative, instead of a positive polarity. For their 
impulses act directly upon the ether of the molecular atmos- 
pheres, but the heat impulses, as we have seen, act indirectly, 
producing expansion. The distinction is the same, essentially, 
as that taken between the two modes of action of the external 
impulses exerted by electric currents (p. 65) ; the one, analogous 
to light, developing magnetic currents in groups of molecules, 
and the other, like heat, determining a reverse polarization of 
molecules, compound, or simple, by an indirect expansive action. 

New HayeD, Jan. 16, 1866. 



Art. XXVIII. — Analyses of Bahtite^ Marcylite and Moronolite ; 
by Mr. S. W. Tyler, A.B., member of the Mining School of 
Freiberg, Saxony, with prefatory remarks by Prof. Charles 
U. Shepard. 

1. JRahtite. — This mineral was distinguished by me as a new 
species in March, 1861, during a survey of the Ducktown copper 
mines, Tennessee, where it was found in the upper, decomposed 
portions of the great copper-lodes, associated with melaconite 
and with various mixtures, of chalcopyrite, redruthite and mela- 
conite, and also more rarely with galena and cuprite. 

In structure it is quite massive, though at first inspection it 
seems highly crystalline ; but this deceptive appearance arises 
from its being traversed in all directions by slender prismatic 
cavities imparted to it by some unknown mineral wnich has 
wholly disappeared. The walls of these cells are polished and 
bright. The color of the mineral is dark lead-gray with a tinge 
of blue, not unlike some of the ores of antimony. Its hardness 
and density are given below by Mr. Tyler. Thus far, it has only 
been found in small quantities. The name is bestowed in honor 
of Capt. Eaht, himself a student of the Freiberg School, and now 
for many years the well known manager of the principal Duck- 
town mines. 

The following are Mr. Tyler's description and analysis of the 
specimen submitted to him by me for examination : 
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" The fragmentB of the mineral which afforded material for 
the following analysis appeared to be composed of crystals, but 
so interwoven ana indistinct that a determination of their form 
was impossible. 

The mineral possesses a hardness of 3*5 ; specific gravity, 4*128 
(mean of three trials which gave respectively 4*07, 4*126 and 
4*188); light reddish-brown streak; metallic luster; and is of an 
iron-black color. 

Before the blowpipe, on charcoal, it melts, with the appear- 
ance of effervescence, and coats the charcoal with oxyd of zinc. 
With carbonate ol soda melts to a bead; which, if moistened and 
brought in contact with silver, blackens the latter, showing sul- 
phur to be present. A coating of oxyd of zinc is also formed 
upon the coal, and metallic particles remain in the soda, of iron 
and copper. With microcosmic salt, in the oxydizing flame, 
after being strongly ignited on charcoal, it gives a bead which is 
green while hot, but on cooling becomes blue ; and which, if 
treated with tin, in the reducing flame, turns of a dull red. 
Heated in an open glass tube it gives off sulphurous acid and 
turns brown. In the closed tube it remains unchanged. 

The mineral was dissolved in fuming nitric acid. The sul- 
phur which separated was collected on a dried and weighed 
filter, dried at 100'^ C, and weighed with the filter. The sulphur 
which had been oxydized in the process of solution to sulphuric 
acid was precipitated with chlorid of barium. After the excess 
of the latter had been removed by adding sulphuric acid, the 
copper was precipitated by means of sulphuretted hydrogen, and 
determined as sulphid of copper (Cu^S) by Eose's method, viz: 
heating with a little sulphur, to redness, in a current of hydro- 
gen gas. The iron was then precipitated, after neutralization, 
with acetate of soda as basic acetate of iron, ignited and weighed 
as oxyd of iron. Sulphid of ammonium was added to precipitate 
the zinc, which was determined as sulphid (ZnS) in the same 
manner as the copper. 

•5935 grm. of the mineral gave *0675 S; '9505 BaOSO^ con- 
taining *1305 S; -1041 Cu=»S, containing '0831 Cu ; -0652 Fe'O*, 
containing 0366 Fe ; -4238 ZnS, containing -2840 Zn. 

Per cent as follows : 
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101-40 100-00" 

2. Marcylile. — Marcylite is described on page 405 of ray Min- 
eralogy ; but from less pure specimens than those submitted to 
Mr. Tyler. Mine appears to have contained an intermixture of 
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atacamite. The following is Mr. Tyler's account of his investi- 
gations. 

" The specific gravity of a small piece of the mineral which I 
analyzed, was 4*8. It agreed in other physical characteristics 
with the description given in the Mineralogy. 

On charcoal, the mineral swells, effervesces and melts at last 
to a globule of OuO. Held in the blue flame with the platinum 
forceps, it tinges it a bright green color. Heated in the closed 
tube it gives off sulphur, sulphurous acid and water. With 
microcosmic salt it gives the copper reaction. 

This mineral was dissolved in concentrated nitric acid. From 
the solution, copper was precipitated by means of sulphuretted 
hydrogen, and determined, by Rose's method, as Cu^S; the iron 
was precipitated with ammonia, and the lime with oxalate of 
ammonia. 

To determine the sulphur, a separate portion of the substance 
was treated with fuming nitric acid ; the sulphur which remain- 
ed undissolved was filtered ofl^, dried and weighed as such, and 
that which was oxydized to sulphuric acid was precipitated 
from the solution with chlorid of barium and weighed as sul- 
phate of baryta. 

1'0187 grm. of the mineral gave -8182 Cu'S, containing -6444 
Cu; -027 Fe«0», containing -0189 Fe; 009 CaO. 

•8110 grm. gave -6487 Cu^S, containing -5140 Cu; and -0205 
Fe«O==-0148Fe. 

•8749 grm. gave -0872 S and 8268 BaOSO^ containing -1185 S. 

Several trials to determine the loss by igniting gave from 15 
to 20 per cent— nothing constant however. The amount of sul- 
phur ariven oflF, arid the degree of oxydation which the copper 
assumes, appear to vary according to circumstances. 
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If now we consider the iron and lime as not essential, tbe 
formula will be CuS+OuO+HO. 

I have considered one of the atoms of copper here as combined 
with oxygen ; and have taken the diflference nec^sary to make 
100 as water, (or, what amounts to the same thing, have taken 
the water at one equivalent). The direct determination of the 
latter is in this case a difficult matter, and I have not the oppor* 
tunity now of making it. That the above is the true composi- 
tion of the mineral I think the following considerations show. 

1st. The fact that sulphur is given off when the mineral is 
heated in a matrass proves the presence of CuS, not of Cu*S. 
This leaves an atom of Cu which can be combined only with 
oxygen. 

2nd. The presence of CuO is indicated by the following 
reactions. The mineral tinges the blowpipe flame green : gives 
off sulphurous acid in the closed tube : ammonia dissolves part 
of it when pulverized, to a deep blue liquid, and as CuS is insol- 
uble in ammonia this must be CuO. 

8d. All pure sulphurets of the metals hitherto described are 
anhydrous; the presence of water, therefore, in combination, 
and to such an extent as here, is a strong argument for consid- 
iering the mineral partially an oxyd. 

4th. There are exactly two equivalents of Cu present, and just 
enough excess of S above one equivalent to combine with the 
Fe and CaO. If now we consider the extra atom of Cu as com- 
bined with oxygen, there remain about nine per cent (8*61), 
which we are justified in regarding as the correct amount of 
water contained in the mineral. 

3. MoronoUte. — A description of this species will be found in 
the appendix to my Mineralogy. From the analyses here given 
it would appear to be nearly identical with the Gelbeisenerz 
found at Kolosoruk near Berlin, and analyzed by Rammelsberg, 
and in alum slate at Kirchspiel Modum, Norway, as analyzed 
by Scheerer (both referred to below by Mr. Tyler). All these 
substances are closely akin to the Jarosite of Breithaupt from 
Jaroso, Spain.* 

Mr. Tyler gives the following as the result of his examinations. 

" The analysis was conducted in the usual way so far as the 
bases are concerned. To determine the amount of water, (which 
could not be found by simple heating, as sulphuric acid would 

* Analyced by J. Richter with the following result : 











Oxfgen, 


Atoms. 


Sulphuric acid, 


28-8 






17-26 


161 


Perozyd of iroD, 
Alumina, 


62-5 
1-7 " 






16-84 


14-6 




67 






114 


1- 


Water, 


9-2 






8-18 


7-2 




(S:S + IPe«S< 


+ 7 


aq. 







Rahtite^ Mar cy lite and Moronolile. 213 

also be driven off,) I proceeded as follows. The hygroscopic 
water was first determined by heating the substance at 100° C, 
until the weight became constant, then by strong ignition in a 
platinum crucible over a gas-blast ("gas-geblase"), all the chem- 
ically combined water and a great part of the sulphuric acid were 
driven off, and the loss of weight was noted after the operation. 
The residue was treated with hydrochloric acid, in one case, in 
the other it was melted with carbonate of soda, and the remain- 
ing sulphuric acid was precipitated from the solution with chlorid 
of barium, and determined in the usual manner. In another por- 
tion, the sulphuric acid, the whole amount was found. Know- 
ing now the amount of water and sulphuric acid together, and 
of the latter alone, the water is determined by the difference. 
The results of the analyses are as follows : 
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This result agrees pretty well with the two analyses of " Gelb- 
eisenerz" (from Bohemia and Norway) by Eammelsberg and 
Scheerer, given in Kammelsberg's Mineralchemie. I annex them 
for comparison. 

Ox. ratio Rammels- 
By Rammelsberg. Oxygen. By Scheerer. Oxygen. of above, berg's ratio. 

S03 3211 19-26 32-43 19-47 20-50 15 

Fe^Os 46-73 14-02 49-63 1489 J»e ) , , ,, 

KO 7-88 1-34 1-14-45 12 

NaO 6-20 1-33 

CaO 0-64 0-18 ...• 

HO 13-66 12-06 13-11 11-64 11-71 9 




Na 



10'0-92 100-39 



X 



The formula of the mineral therefore would be this, (§^5+4Feg) 

+«Aq. ; the only peculiarity being that while the above have each 
but one of the alkalies, they are both present in the Moronolite. 

' As the amount of alkali found was in all cases too small, 1 have taken the larg- 
est one here, instead of the average, as most correct. 
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Art. XXIX. — Note on the Mechanical Equivalent of Light ; by 
Moses G. Fabmer, Electrical Engineer. 

In the October number of the L., E. and D. Philosophical 
Magazine is copied, from Poggendorff's Annalen, an article by 
Prof. J. Thomsen, of Copenhagen, on the mechanical equivalent 
<)f light. 

His results show that about 13*1 foot-lbs. per minute repre- 
sent the mechanical equivalent of a spermaceti candle, burning 
at the rate of 126^ grs. per hour. 

On the evening of the 4th of July, 1863, there was exhibited 
by Mr. E. S. Ritchie, from the cupola of the State House in 
Boston, an electrical light, developed by the action of 250 Bun- 
aen cells, arranged in five rows of 50 cells. 

The intensity of this light was estimated by Prof. Wra. B. 
Rogers, by direct measurement, as equal to that of from 10,000 
to 13,000 standard candles. 

If we consider the electro-motive force of a Bunsen cell as 
equal to the evolution of one cubic centimeter of mixed oxygen 
and hydrogen gases per minute in a circuit of which the total 
resistance is equal to that of 4400 ft. of a round wire ^'^th of 
an inch in diameter, made from electrotype copper ; and if we 
assume also the internal resistance of such a cell to be equal to 
15 ft. of such wire, (these are about the average measurements), 
then the maximum available electrical energy, which these 250 
oells would evolve, would be 

1 {nsy^ 1 (60X4400)2 

2'^" wr=2^ 50X15 =80666666 

2X- 2X— ~— 

m 5 

Since about 614 of these units of electrical energy are the 

. T.x. -ix- T--1 i2j 80666666 

•equivalent of one unit of mechanical energy, we find — — - — 

=131000, foot-lbs. as the mechanical energy equivalent to the 
light developed. 

Dividing this by the estimated amount of light we get 

=131, or ---=10'1 foot-lbs. per minute as the mechanical 

•equivalent of a candle light, a remarkably close agreement with 
the results of Prof. Thomson. 

Salem, Mass^ Dec 15, 1865. 
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Abt. XXX. — On Soheeletine at the Southampton Lead Mine^ Mas" 
sachicsettSy and Uwarowite at Wood^s Chrome JkKne, Texas, Penn- 
sylvania; by Charles Upham Shepard. 

1. Soheeletine. — This mineral was handed me for determina- 
tion early in November by Mr. Clark of Northampton, who has 
watched with much diligence the materials thrown out during 
the recent working of the old Southampton lead mine. He 
found the few unknown crystals, of which he presented me four, 
occupying together a cavity in a cellular quartz gangue that ap- 
peared to have once contained galena. They prove to be Soheele- 
tine. They are more or less coated by yellow crystals of carin- 
thite, in small, low, double eight-sided pyramids; and one of 
them is also partially incrusted by a red-brown, somewhat botry- 
oidal mineral which affords the blowpipe reaction of vanadinite, 
though the quantity employed in the trial did not permit a com- 
plete verification of this inference. 

The scheeletine crystals are nearly half an inch long by fths 
of an inch in diameter, having the form of right square prisms, 
imperfectly terminated by acute four-sided pyramids, whose 
sides have an intermediary inclination betwixt the lateral edges 
and planes, and are therefore hemihedral. The lateral faces 
are not altogether plane, but present a dissected or unfinished 
appearance, — a quality also perceptible in the terminations. 
The color is pale wax-yellow, passing into gray. The inner 
portions are grayish-black with a shade of blue, and have a 
submetallic luster. Otherwise the luster is adamantine. 

Before the blowpipe, it decrepitates slightly. It melts easily, 
yielding vapors of lead, and leaves a dark gray globule. With 
borax on charcoal, it affords globules of lead, is yellow while hot, 
but becomes gray and opaque on cooling. With salt of phos- 
phorus the color is yellow while hot; but it becomes colorless 
on cooling, unless the mineral is in excess, when it is greenish- 
yellow while warm, and opaque and grayish after it is cold. 

With nitric acid it is partly dissolved, leaving a yellow resi- 
due. Ammonia throws down protoxyd of lead from the solu- 
tion. The yellow residue on oeing fused with four times its 
weight of carbonate of soda containing a little nitrate of potassa, 
and treated with hot water, gave a colorless solution, which, after 
being acidulated with hydrochloric acid and the addition of 
metallic zinc, gave in a short time a rich blue color, from the 
precipitation of the oxyd of wolframium. 

It is quite possible that this mineral may have been noticed 
before at the mine and been mistaken for cerasite or matlockite, 
one or the other of which, under the old name of the muriate of 
lead, has been supposed to exist at this locality. 
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The discovery is the more interesting when coupled with that 
of tungsten (scheelite) which I lately made known through this 
Journal, as existing along with minute crystals of cassiterite in 
the neighboring town of Chesterfield. Wolframium is eminently 
a stanniferous metal in its geological associations. And now 
that we have it in all its known species, either in this region or 
in the not far distant one of Monroe and Trumbull, Conn., we 
may well be encouraged to persevere in efforts to find tin in 
workable quantity not far distant. 

2. Uwarowite, — This mineral was received in April, 1861, 
from Capt. Harris, the manager of the Chrome mines at Texas, 
Pa., in a collection of minerals from that region ; but has been 
left in my laboratory here unexamined until now. The crystals 
are scattered through a coarsely granular, pale green clinochlore, 
which is also intermingled with a brownish-gray vermiculite. 
They are not abundant, ten or twenty in number to the square 
inch of the gangue. In size the largest are scarcely ^-^ih of an 
inch in diameter. The color is equal to that of the pmerald, 
and they are nearly transparent. The hardness and luster are 
those of garnet. Alone before the blowpipe, it is infusible; 
but it slowly dissolves in borax to a beautiful chrome-green 
globule. Patches of apple-green chlorochromite are also scat- 
tered through the aggregate. 

Charleston, S. C, Jan. 1, 1866. 



Art. XXXI. — On Sodium Amalgamation; in a letter fi'om 
Henry Wurtz to Professor B. Silliman. 

In the opinion of yourself and others upon whose judgment 
I rely, the time has arrived for the promulgation of the discov- 
eries made by me, now many years since, of certain new -proper- 
ties of the alkali -metals, rendering them of value in the amalga- 
mation of ores of the precious metals. 

You are aware that, pending the repeated investigations 
which I have conducted upon this important subject, I have 
made communications of my results, bpth oral and written, from 
time to time to many persons, yourself among the number ; but 
that until the latter part of the year 1864, no final step was 
taken to place these discoveries before the public in a tangible 
form. On the 27th of December, 1864, a patent of the U. S. 
Government was granted to me for specified modes of applying 
the said discoveries ; the specification having been at my request 
retained on file in the Patent Office for six months (as the new 
patent law permits); so that the expiration of the term of ''this 
patent did not commence until the 27th of June, 1865. 
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It appears, however, that my frequent communications had 
led to wide discussion of the remarkable phenomena involved, 
phenomena which I seldom hesitated to exhibit, even to the 
most casual acquaintances, taking only the precaution of silence 
as to the agent employed (the sodium) ; and the inevitable con- 
sequence has been the occupation of other minds with the sub- 
ject, both here and abroad. In fact, since the issue of my 
patent, I am informed that several applications (necessarily 
fruitless) have been made at Washington by others for patents 
covering some or all of my uses of the alkali-metals; and an 
English patent has been procured in the name of the enjinent 
chemist W m. Crookes, dated Aug. 12, 1865 (about eight months 
subsequent to the filing of my specification at Washington) ; 
of the specification of which I have procured a copy, and find 
it to present a remarkable similarity to my own. Moreover, 
I frequently find allusions and statements relating to this sub- 
ject, generally more or less imperfect and obscure, in the public 
prints throughout the world. 

It has clearly, therefore, become incumbent upon me — if only 
as a matter of justice to the mining community and others in- 
terested — to furnish authentic information as to what has 
actually been done, and what it is proposed to do. I have, 
therefore, prepared an abstract of mv specification, embodying 
in a condensed form such portions oi its substance as appear of 
present importance to miners and metallurgists. 

Other portions of the subject-matter of the specification will 
form a suflBlciently voluminous, and I hope interesting, topic of 
a future communication ; as, for instance, my new modes of 
preparing amalgams of the alkali-metals in large masses with 
any desired rapidity, safety and economy ; and which you, with 
other chemical scientists who have witnessed its operation, deem 
important in a purely scientific view ; as involving novel phe- 
nomena, and illustrating molecular laws obscurely seen at 
present. 

With a few explanatory observations, which seem needed, I 
shall conclude. I have found it necessary, for practical pur- 
poses, to prepare three different grades of tne sodium amalgams, 
differing from each other in their proportions of sodium about 
as the numbers 1, 2 and 8 ; and which I designate accordingly. 

A few lines, also, regarding the term " magnetic amalgams," 
which not a few will deem fantastic, and as suggesting un- 
authorized analogies. I hope to show, however, at some other 
time, that in applying the term I have followed the dictates of 
reason, and even the direct path of the modern leaders in cos- 
mical dynamics, the apostles of the doctrine of correlation of 
physical forces ; and that the analogical element which I find is 
that between attractive and repulsive antagonistic force which 

Am. Jour. Sct.— Sbcond Sbkies, Vol. XLI, No. 12S.^March, 1896. 
i 28 
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exerts a chemical^ or rather an elementary discriminaiion between 
bodies at insensible distances, and the antagonistic force of mag- 
netic attraction and repulsion, which is so eminent an example 
of a similar elementary discrimination, though at sensible dis- 
tances also. No one (to offer an illustration nearly, though not 
quite perfect) doubts the intimate relation between radiated and 
convected heat, although the one propagates itself throughout 
the universe of space, whilst the other is susceptible only of dif- 
fusion throughout insensible distances, from molecule to molecule. 
More of this, however, hereafter. The term, from its conven* 
ience alone, will doubtless come into extensive use, as a techni- 
cal term, among those who are most concerned in the utiliza- 
tion of the magnetic amalgams. 

89 Nassau St, New York, January 16, 1866. 

Specification. 

My invention consists : In imparting to quicksilver * a 
greatly enhanced adhesion, attraction, or affinity for other metals 
and for its own substance ; by adding to it a minute quantity 
of one of the highly electro-positive metals * sodium, 
potassium * etc. 

My invention * is applicable : 

1st. In all arts and operations in which amalgamation by 
quicksilver can be made available to separate or extract gold, 
silver or other precious metals from their ores. 

3d. In all operations in which amalgamation by quicksilver, 
in conjunction with reducing metals, such as iron or zinc, can 
be made available in recovering metals from their soluble or in- 
soluble saline compounds; such as silver from its sulphate, 
chlorid or hyposulphite ; lead from its sulphate or chlorid ; gold 
from its chlorid or other solution. 

8th. In the mercurization of metallic surfaces in general ; for 
instance, in the amalgamation of the surfaces of zinc in voltaic 
batteries ; of the surfaces of copper plates, pans, etc., used in 
the saving of gold from its ores ; * * 

9th. In the more convenient transportation of quicksilver, by 
the reduction thereof into solid forms. 

I shall now proceed to the description of those special and 

feculiar qualities of these amalgams of the alkali-metals which 
have discovered, and which have led to my new uses of them 
in the chemical and metallurgic arts. 

A quantity of one of the magnetic amalgams, dissolved in 
one hundred times its weight or more of quicksilver, communi- 
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cates to the whole a greatly enhanced power of adhering to 
metals ; and particularly to those which, like gold and silver, 
lie toward the negative end of the electro-chemical scale. This 
power of adhesion, in the case of these two metals, is so great, 
that the resistance which I have found their surfaces, when in 
the native state, usually oppose to amalgamation (a resistance 
which is much greater and more general than has been hitherto 
recognized, and which is due to causes as yet undiscovered, or 
at least uninvestigated) is instantly overcome; whether their 
particles be coarse, fine, or even impalpable. Even an artificial 
coating of oil or grease (which is such an enemy to amalgama- 
tion that the smoke of the miners' lamps is pronounced highly 
detrimental in gold and silver mines) forms no obstacle to im- 
mediate amalgamation by this magnetic quicksilver. The atoms 
of the quicksilver are, as it would seem, put into a polaric con- 
dition by a minute addition of one of those metals which tange 
themselves toward the electro-positive end of the scale; so that 
its affinity for the more electro-negative metals is so greatly ex- 
alted that it seizes upon, and is absorbed by, their surfaces in- 
stantaneously ; just as water is absorbed by a lump of sugar or 
other porous substance soluble in it. 

Such quicksilver (unlike ordinary quicksilver) even adheres 
strongly to surfaces of iron, steel, platinum, aluminum and an- 
timony ; an adhesion which, however, as I have discovered, in 
the case of these five metals is not of the nature of a true, amal- 
gamation, there being no penetration whatever into the sub- 
stance of the metal ; so that the superficially adherent magnetic 
quicksilver may be readily wiped off clean, just as water may 
be from glass. The only metal I have as yet found, which can- 
not be enfilmed by the use of the magnetic amalgam, is mag- 
nesium. 

I shall now specify the details of my various new and useful 
applications of the alkali-metals : 

I. Applications of (he magnetic amalgams to working the ores of the 

precious metals. 

My improvement in methods of amalgamating gold and silver 
ores consists in adding from time to time to the quicksilver used 
in amalgamation, about one-hundredth part, or less, of its weight 
of one of the magnetic amalgams. The frequency with which 
the amalgam is to be added cannot be exactly specified, as it 
will be found to depend more or less on a multitude of circum- 
stances ; such, for instance, as the temperature, the purity of the 
water and the quantity of water used, the ratio borne by the 
surface of the quicksilver to its mass, the amount and mode of 
agitation of the quicksilver, the nature of the process and of the 
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apparatus used, the character of the ore, the strength of the 
amalgam, etc., etc. ; so that this important point can only be de- 
termined by experience in each case. Some general directions 
may, however, be derived from the experiments which have 
been made. It has been found that very much less sodium is 
requisite in those cases in which much water is employed, and 
that water frequently renewed ; for instance, in the rifles of a 
sluice, and in all forms of amalgamators through which a con- 
tinual current of fresh water is kept running ; mercurial solu- 
tions of sodium, as I have discovered, being little affected by 
water which is free from acid, alkaline, or saline impurities. In 
those cases, however, in which little water is employed, and es- 
pecially when the ore and quicksilver are ground up together 
into a " slum " or slime, this water soon becomes alkaline, and 
an oxydation of the sodium sets in, necessitating its frequent 
renewal. In such cases, therefore, the following manipulation 
is recommended : The whole amount of quicksilver to be used 
for working up a batch of slime, say 50 pounds, is magnetized 
by dissolving in it one per cent of amalgam No. 2 ; or better, 
two per cent of the soft amalgam No. 1, which dissolves more 
readily ; half of the whole, or 25 pounds, is then thrown into 
the mill with the ore at lirst, and, as the incorporation proceeds, 
certain fractions of the other half are gradually added, at inter- 
vals of time varying according to circumstances, until the whole 
has been added. If, as is usual, the quicksilver is a portion 
which has been separated from the slime of a previous operation, 
it will usually retain some sodium, and therefore will require 
fresh amalgam in proportionately smaller quantity. 

In sluicing operations the soft amalgam No. 1 is most suit- 
able, on account of its ready solubility in mercury ; and in these 
cases it is practicable to test the quicksilver in the rifles and 
ascertain wnen the magnetic quality requires restoration, by 
throwing in a few grains of gold-dust. Similar tests are easily 
applied to slimes, and in amalgamating methods generally, a slip 
of tarnished sheet copper being a very suitable agent for such 
testings. 

It may be remarked in passing, that the amalgam No. 1 is at 
any time easily prepared from No. 2, by melting it in an iron 
ladle with about its own weight of quicksilver, or from No. 3, 
by melting with twice its weight ; considerable time, however, 
being requisite, in the case of No. 8, to produce the additional 
combination. In copper-plate amalgamation, that is, in those 
cases in which auriferous materials are brought into contact with 
amalgamated metallic surfaces, it is better to substitute altogether 
for quicksilver itself (both in the first coating of the metallic 
surfaces, and in any subsequent additions of quicksilver made) 
the pasty amalgam No. 1. In these modes of amalgamation 
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great economy in wear and tear of apparatus, as well as in 
j&rst cost, is effected by using, in connection with the magnetic 
.amalgam, plates or surfaces of iron instead of copper. The 
power of coating or enfilming iron renders the amalgams in fact 
peculiarly valuable in every form of arrastra, drag-mill, or other 
apparatus for amalgamation which has internal surfaces of iron, 
these surfaces becoming coated over with quicksilver, and thus 
immensely extending its chances of contact with those particles 
of gold which are so fine as to remain suspended in the water. 

Other important devices arise out of this power of enfilming 
iron surfaces, such as the keeping of iron surfaces of stamps, 
and of other apparatus used in crushing ores continually coated 
with quicksilver. Quicksilver possessed of the magnetic quality 
may be kept dropping or trickling upon the surfaces of crushing- 
rollers ; or in those crushers in which iron balls are used, the 
surfaces of these balls may be kept enfilmed. In like manner 
as the adhesion of quicksilver to other metals is exalted by the 
alkali-metals, so, also, as I have discovered, is its cohesion with 
itself greatly increased. It is rendered more viscid, more diffi- 
cult to divide mechanically, and when thus divided runs 
together again instantly upon contact. Hence arise new results 
of incalculable value. For instance, the so-called "flouring" or 
granulation of the quicksilver, which in the amalgamation of 
ores always occasions so great losses, both of the quicksilver 
itself and of its amalgams with the precious metals, is reduced 
to a minimum or altogether prevented. 

The recovery of floured quicksilver and amalgams from 
slimes and similar mixtures is also greatly facilitated and accel- 
erated thereby. For this purpose some strongly magnetized 
quicksilver is thrown into the separator. Such slimes may 
even be operated upon with advantage by the ordinary process 
of 'panning by hand; a little magnetic quicksilver being thrown 
into each pan and stirred about at first for a few moments with 
the hand, which will collect together and incorporate all the 
scattered globules of auriferous amalgam. In fact, in all pan- 
ning operations, even upon the pay-dirt of placer diggings, 
much labor, gold, and time may in this way be saved. 

It is necessary to specify an important precaution applicable 
in some cases in which magnetic amalgams are used, and par- 
ticularly in those cases in which the ore is ground or agitated 
with quicksilver in contact With metallic iron. This arises from 
the liability of the adhesion of some abraded particles of iron 
to the amalgam. The following plan is therefore recommended 
in these cases: The amalgam, after separation from the excess 
of quicksilver, and before retorting, is fused in an earthen dish 
or iron ladle (with addition of a little quicksilver, if necessary, 
to make it more fluid), and the iron, which will rise and form a 
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scum on the surface, is skimmed off. The excess of quicksilver 
may then, after cooling, be again separated from the amalgam 
in the usual way. Any amalgam which may adhere to the 
iron-scum is readily detached therefrom by boiling in water to 
remove the sodium. This process depends on the simple fact 
that the adhesion to the iron totally disappears with the extrac- 
tion of the last traces of sodium from the quicksilver. In fact, 
it is possible to remove all the iron from the amalgam by 
boiling directly in water, without any previous fusion; more 
particularly if the water be made somewhat acid or alkaline. 
The presence of iron in a sample of amalgam is readily detected 
by the magnet, which instrument may be sometimes used to 
advantage also in separating intermixed iron from amalgam, 
after all sodium has been extracted from the latter. There are 
still other metals which will usually be found adherent to the 
amalgam when sodium has been used ; such as platinum and 
osmiridium. These, like iron, immediately detach themselves 
on the removal of the sodium by boiling the diluted amalgam 
in water. A mixture of platinum or osmiridium, or both, with 
iron, may of course be freed from the latter by the magnet. It 
will generally be found desirable, as in other cases where quick- 
silver is used and ores containing arsenic or sulphur operated 
upon, to remove as much as practicable of the arsenic or 
sulphur by previous roasting or other chemical treatment. 

III. — Applications to the recover!/ of metals from their saline compounds. 

In the common operation of reducing silver to an amalgam 
from its native or artificial chlorid, or from its sulphate, by the 
action of metallic iron or zinc in conjunction with quicksilver, 
immense advantage arises from the use of the magnetic amal- 
gams, especially in the reduction of the time occupied to a frac- 
tion of tnat heretofore required. This applies as well to ores in 
which the silver occurs naturally as chlorid, bromid or iodid, as 
to those in which the silver has been previously converted into 
chlorid, or sulphate, or both, by roasting with common salt or 
otherwise ; and to chlorid which has been precipitated from so- 
lution. * * * 

When gold has been obtained in solution, either from ores or 
from other materials, by the action of chlorine, aqua-regia, cyanid 
of potassium, or any other solvent, also when silver has been 
obtained in solution, in hyposulphites or otherwise, the most 
rapid and thorough mode of saving these metals will be found 
to be their conversion into amalgams, by precipitation with me- 
tallic iron in contact with magnetic quicksilver, more especially 
when the solutions are dilute. * * * 

The greater rapidity and perfection of the precipitation, in 
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these cases, are obviously due to the absolute contact at once es- 
tablished with the iron surfaces by the magnetic quicksilver, and 
the perfect and powerful voltaic circuits thus kept up constantly 
throughout the two metals and the solution. 

Vni. — Applications to the Jdercurializing of Metallic Surf aees in general. 

In all cases in which it is an object t© save time and labor in 
the coating of surfaces of other metals with quicksilver, * * * 
the magnetic amalgams come into play ; * ^^ * 

By virtue of the adhesion to iron and other non-amalgamable 
metals imparted by the magnetic amalgams, I am enabled to 
apply quicksilver, or fluid or pasty amalgams, to any metallic 
surface, with great rapidity and facility, with a brushy after the 
fashion of a paint ; the niaterial of such brush being fine wire of 
iron, steel, aluminum, or platinum. Of these the material most 
generally suitable is the finest steel wire, tempered to about a 
spring temper, or somewhat softer ; and the most generally use- 
ful form for such brushes, is that of a y?a^ varnish or white- wash 
brush. 

Among the important uses of such brushes maybe instanced: 
the amalgamation of copper (or iron) plates used in saving gold 
from ores ; * * *. Another valuable use is the recovery of 
quicksilver which has been spilled or scattered in the form of 
globules ; such a flat brush, saturated with magnetic quicksilver, 
instantly collecting, incorporating, and sucking up the scattered 
globules, even .from the most irregular surface. 

The same principle of adhesion of magnetic amalgams to a 
brush of steel wire, is applicable, in mapy obvious ways, to the 
separation of metals from ores, and of granulated or floured 
quicksilver from ores and slimes, etc. 

IX. — Applications to the Transportation of Quicksilver, 

The ordinary mode of packing and transporting quicksilver 
in bulk, is very expensive and troublesome ; and in its ordinary 
form its transfer from one vessel into another is accompanied by 
great liability to loss. It will therefore be found very conven- 
ient and useful to possess simple, cheap and practicable modes, 
such as those described above, of converting it into solid forms, 
susceptible of transportation in vessels of lighter and cheaper 
material than the ordinary wrought-iron bottles; such, for in- 
stance, as glass or earthen ware jars, wooden kegs, bags or bot- 
tles, or other envelops of caoutchouc or gutta-percha, etc., etc. 

This plan also enables quicksilver to be packed, stored, trans- 
ported and sold in convenient forms ; such as bars, ingots, cyl- 
inders, blocks, cubes, spheres, or pellets, of definite sizes and 
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weights, the convenience of which for many uses, and particu- 
larly for that of miners, is at once obvious. When the quicksil- 
ver is to be used in any of the arts above specified, it will then 
be already in a suitable condition, or will merely require admix- 
ture with some fluid quicksilver; and when to be used as pure 
quicksilver, the sodium may be removed by throwing the solid 
amalgam in fragments into hot water, jfreferably mixed with a 
little sulphuric or acetic acid. 

The modes of packing such ingots, for preservation and trans- 
portation, are already sufficiently set forth in a preceding para- 
graph. 

Claims. — The claims attached to this specification are twenty- 
three in number ; and those only are here given which directly 
concern the miner and amalgamator. 

What I claim as my inventions are : — 

1st. The combination with quicksilver, when used for the ex- 
traction by amalgamation of any metal or metals from ores, 
slimes, and mixtures with other materials ; of metallic sodium, 
or metallic potassium, or any other highly electro-positive metal 
equivalent in its action thereto ; as above set forth. 

2d. In those amalgamators in which amalgamated plates of 
copper or other metal are used ; the substitution therefor of plates 
or surfaces of iron, coated with quicksilver combined with sodi- 
um, or other highly electro-positive metal ; as above set forth. 

3d. The coating of iron surfaces, between or under which 
ores or other materials are crushed, with quicksilver combined 
with sodium, or other highly electro-positive metal ; as above 
set forth. 

4th. The prevention of the granulation or flouring of quick- 
silver, when used in any method of amalgamating ores or other 
materials ; by addition thereto of sodium, or other highly electro- 
positive metal ; as above set forth. 

5th. The separation of intermixed iron from double amalgams 
of gold and sodium, or of silver and sodium ; by fusion with 
excess of quicksilver and skimming ; as above set forth. 

6th. The separation of intermixed iron, platinum, osmiridium, 
and other nonamalgamable metals, from amalgams containing 
sodium or its equivalent ; by action thereupon of water or other 
oxydating liquid ; as above set forth. 

7th. The separation of intermixed iron from amalgams con- 
taining sodium or its equivalent, or from any metal or metals 
extracted from such amalgams ; by magnets, either permanent 
or electro-magnetic; as above set forth. 

8th. -The combination with quicksilver, when used in con- 
junction with iron or other reducing metals, for reducing to an 
amalgam, silver from its chlorid or other compound, or any 
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other metal from any saline compound or solution ; of sodium, 
or other highly electro-positive metal ; as above set forth. 

12th. In all cases in which metallic surfaces, such as copper 
plates, the zincs of voltaic batteries, etc., are to be amalgamated ; 
the use of quicksilver combined with sodium, or other highly 
electro-positive metal ; as above set forth. 

13th. The more rapid and convenient application of quicksil- 
ver to surfaces with metallic brushes ; by virtue of its previous 
combination with sodium, or other highly electro-positive metal ; 
as above set forth. 

14th. The use of metallic brushes, enfilmed with an amalgam 
of sodium or its equivalent; for incorporating together particles 
of quicksilver, gold, silver, or any other metal, scattered through- 
out ores, slimes, or any other materials ; as above set forth. 

15th. The more convenient transportation, handling and sub- 
division of quicksilver ; by conversion into solid forms ; in the 
manner herein substantially described. 

Editorial Note, — At the session of the National Academy of 
Sciences held in Washington in January last. Prof Silliman read 
a paper upon the sodium amalgamation, detailing the results of 
a series of experiments conducted by him upon a scale of suf- 
ficient magnitude to test the value of this discovery upon gold 
quartz. In one experiment made on over 500 pounds of low 
grade ores, worth about $15 per ton, the sodium amalgam ex- 
tracted practically all the gold not existing in the sulphids. 
This experiment was conducted in a large-sized Freiberg amal- 
gamator and was continued through one hour, the sodium 
amalgam being added in four successive portions of one ounce 
each, dissolved in a portion of the 20 pounds of mercury em- 
ployed. The loss in mercury was about one ounce in this ex- 
periment, the quantity of the sodium amalgam being 1*2 per 
cent of the total quantity of mercury in use. 

In a second series of experiments conducted on carefully pre- 
pared samples of richer ore, worth $320 per ton, treated in a 
revolving barrel, the saving by ordinary mercury was from 40 
to 60 per cent of the total quantity of gold present. With the 
aid of sodium amalgam 83*3 per cent were recovered. The re- 
sults in the large way in actual practice would probably be 
more satisfactory than those last named. Prof S. stated that 
experiments had also been set on foot in California to test this 

?rocess on a large scale in the actual working of quartz mills, 
'he results of these experiments will be noticed hereafter. 

Am. Jour. Sci.— Second Series, Vol. XLI, No. 122.— March, 1866. 
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Art. XXXII. — Caricography ; by Prof. C. Dewet. 
(Continued from vol. xxzix, p. 78, 1866.) 

No. 286. Car ex ffartii^ Dew. 

Spicis Btaminiferis 1-3, ssepe 2, interdum 1, vel raro nulla, cylindrftceis 
gracilibus variis erectis, suprema longiore in medio vel supra vel infra ' 
fructifera, sessilibus squamas lanceolatas acutas subfuscas ferentibus; 
tpiois pistilliferis 2-7, vulgo 4, cylindraceis oblongis sublaxifloris et infra 
praBcipue 6ubremotis plerumque erectis foliaceo-bracteatis, superioribus 
sessilibus ssepe ad apicem staminiferis, inferioribus exserto pedunculatis 
interdum supra staminiferis infimis duobus longo-exserto-pedunculatis 
interdum recurvis, cum bracteis culmum superantibus; fructibus triitig- 
maticii ovatis inflatis vel conico-ellipticis longo-rostratis et teretibu* biden- 
tatis nervosis infra teretibus et stipitatis Isevibus divergentibus et adultis 
prope retrorsis, squama lanceolata acuta margine albida latera fuscamul- 
turn longioribus; culmi foliis longis strictis nodosis per-angustis. margine 
tcaberrimis et saspe culmum Isevem plusquam duplo prsecedentibus. 

Culm 15-25 inches high, erect, slender above, smooth except the high- 
est part of the edges, with bracts and leaves surpassing the culm, 
and the leaves very narrow and long, often more than twice the length of 
the culm and very scabrous on the edges, knotted : spikes very variable; 
the wholly staminiferous 1-3, commonly 2, nearly half 1, very rarely 3 
or none, cylindric, slender, sessile ; some staminiferous have a few fruit in 
the middle or at the base or vertex ; the terminal much the longest, and 
all clothed with lanceolate acute scales ; pistil liferous spikes 2-7, usually 
4, the highest with stamens at the summit or in the middle or both and 
sessile, the next higher exsert pedunculate and erect, the lowest one 
or two very long-exsert pedunculate sometimes recurved, and the lowest 
sometimes staminate at apex, all oblong-cylindric, -J- to 2^ inches long, 
mostly erect, rather distant, loose-flowered, especially below, bracteate and 
the lower with long-leafy bracts surpassing the culm and rough-edged ; 
stigmas 3 ; fruit ovate-conic, inflated, long conic- rostrate, bidentate, ner?ed, 
tapering below, and stiped, diverging or nearly retrorse in maturity, much 
longer than the slender ovate lanceolate scale. 

Wet grounds, Dundee, Yates Co., N. Y., discovered by Dr. S. Hart 
Wright, Ludlowville, Tompkins Co., H. B. Lord. Hastings Rood, Canada 
West, J. Macoun. 

The retrorse fruit brings up C, retrorsa, but the difference in the spikes 
and culm and fruit is too great, and the achenia are very dissimilar. 
C, retrorsa has achenia long and round sub-triquetrous; the other has 
shorter triquetrous achenia tapering from the middle toward each end, 
and not roundish. 

Var. Bradleyi, Dew. 

Staminate spikes less various ; pistillate spikes more loosely flowered ; 
fruit smaller ; and plant more slender. 

Wet grounds, Greece, ten miles west of Rochester, Dr. S. B. Brad- 
ley. Here Dr. B. had discovered 0. mirata, and was searching for its 
rediscovery, 1861. Also, at Belleville, Canada West, J. Macoun. 
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No. 287. C. vaginata^ Tauach 1821. 

Spiels distinctis; staminifera unica oblonga culmo stricto fulta vol 
" sub-antbesi rectangule refracta ;" pistilliferis sub-binis oblongis laxifloris 
remotia erectis linearibus exaerto-pedunculatis lato-vaginatia; fructibus 
trisiigniaticis triquetro-ovatia basi attenuatis brevi-roatratia bidentatis, 
squama obloDga aub-obtuaa loDgioribus; culmo Isevi foliato, foliis longis 
lato-Iiueanbua margine aupra acabris, bracteae vagina vix foliaceum cuapi- 
dem abruptam ferente ; culmo perlsevi. 

This plant is widely spread over Germany and Scandinavia, but it it 
80 irariable that Kunze in 1 840-50 gave twelve synonyma in the nineteen 
authors he quotes on thia species, and omitted the name given by Fries, 
(7. spanifiora. In my specimens from Europe, and one of them from 
the hand of Fries (in my collection), there is too great a difference for 
identity of species ; and if so, different plants may have been confounded 
by some authors. The one from Fries has a pair of too close-fruited 
spikes, scarcely sheathed, too nearly sessile, and bracts too leaf-like. The 
others correspond chiefly to the above description, authorized by those of 
Fries, Lang, Anderson, Eunze and Steudel. In Hooker's Flora Bor.- 
Amer., Dr. Boott gave C, phceostachyce, Smith, as synonymous with O, 
vaginaia, Tausch, as does Kunze also, and credited it to Greenland, Fort 
Norman on Mackenzie River, and Rocky Mts. It is doubtless the Euro- 
pean plant. Dr. Gray informed Mr. Paine, who had found a variety in 
this vicinity, that C, vaginata had been found near Montreal by the late 
Mr. Macrae, and later at the " Riviere du Loup by W. Boott." A recent 
examination of Dr. Macrae's plants by Prof. Brunei of Quebec did not 
detect any plant of that name. I had hoped to ascertain whether the 
Montreal specimens agreed with the European or with the varieties found 
by Mr. Paine. This differs however froiy the European in so many par- 
ticulars that a more full account is given under the following name. 

Var. alto-^aulis^ Dew. 

Spica staminifera brevi cylindracea erecta vel infra ^^ rectangule re- 
fracta ;^^ pistilliferis spicis 1-3, saepe 1, vulgo 2, per-raro 3, cylindraceis 
brevibus laxifloris vel alterno-fructiferis sub-vicinis vel remotis, suprema 
subsessili, infiraa interdum subradicali exserto-pedunculata, bracteatis 
vaginantibus, fructibus iristigmaticia ovatis ovato-conicis ellipticis in- 
terdum obovatis infra teretibus substipitatis subtriquetris Isevibus nervosis 
brevi -rostratis bidentatis, rostro recto vel refracto, squama subacuta duplo 
longioribus : culmo alto-cauli infra Issvi inclinato longi- et arcti-foliaceo : 
vagina angusta cum folio. 

Culm 12-30 inches high, very slender and nearly filiform above, stiff 
and inclined, with culm leaves about half as long, sometimes longer; 
staminate spike single, short-cylindric or oblong, often distant from upper 
pistillate, erect or with stem bent rectangularly above and near that pistil- 
late, with scales oblong and obtuse, green on the back and reddish on the 
sides or wholly; pistillate spikes 1-3, often 1, commonly 2, very seldom 
3, cylindric, short, erect, loose-flowered or alternate-fruited, near or often 
quite remote ; lowest rarely subradical, long-pedunculate, upper sometimes 
nearly sessile, lower enclosed or exsertly pedunculate, bracteate with a 
narrow and longer foliate sheath ; stigmas three ; fnn't ovate or ovate- 
conic- elliptic, sometimes obovate-triquetrous, tapering below, stiped, short- 
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rostrate and the beak often turned one side or refracted, two-toothed, 
smooth, near twice longer or rarely little longer than the ovate or oblong 
obtuse or sub-acute scale. 

Discovered in a marsh in Bergen. 20 miles west of Rochester, by Rev. 
J. A. Paine; the first known locality in the United States; fruit mature 
in June, 1865. On some of the Bergen specimens, the refraction of the 
culm below the staminate spike and of the beak of the fruit, especially 
of the early mature plants, is striking. Both of these curious particu- 
lars are found on many of the European specimens. The former is 
given in the description of Kunze and Steudel as a common fact, and in 
some popular remarks of Fries; and the latter is alluded to, with the 
other, as of no consequence, by Andersson in his Cyperacese Scandinavise; 
while Lang states of the former that he had examined it on the C, vagi- 
nata cultivated in a botanic garden, but had never found it on one of the 
numerous specimens he had collected or growing in their indigenous 
state. Of course Dr. Lang did not introduce the refraction of the stem 
into his description of this species. 

The height of C. vaginata (5 to 12 inches by Steudel), the greater 
width of the leaves (foliis latis, Lang) ; the short cuspid-like leaf or ter- 
mination of the broad sheath in Andersson, so clear on the specimens 
from Europe and on the figures of Kunze and Andersson, the more thick 
and coarse leaves and more stocky form, as well as difference in the 
fruit, distinguish the Bergen, plant from the European. 

No. 288. C, Macounii, Dew. 

Spicis variis ordinaiis distinctis vel inordinatis cylindraceis erectis 
bracleatis; ordinatorum starainiferis 2, inferiore breviore longo-bracte- 
ata, terminali longiore, squamas longas graciles lanceolatas infra spar- 
sas ferentibus; et pistilliferis 4, ftiprema subsessili, caeteris remotis longo- 
pedunculatis: ordinatorum terminali staminifera longa et fructifera pis- 
tillis paucis supra vel medio vel infra interpositis, vel interdum terminali 
apicem pistillifera et dimidio inferiore fructifera, tunc terminali pistillif- 
era Longa et in medio vel basi pauco-staminifera ; spicis pistilliferis sub- 
quinis cylindraceis erectis laxifloris, inferioribus longa exserto pedunculatis, 
infima apice vel medio raro staminifera: fructibus tristigrnaiicis ovatis 
longo^jonieo-subinflatis laevibus nervosis brevi-furcatis substipitatis longo- 
gracili-rostratis divergentibus vel rectangule separatis, squamam ovato- 
lanceolatam ad basin aequantibus vel supra superantibus ; bracteis foliisque 
margine vix scabris et culmo Isevi longioribus ; culmo foliis basin breviore. 

Culm one to two feet high, erect, smooth ; bracts and leaves long, 
narrow, linear-lanceolate, the lower much surpassing the culm, smooth 
but slightly scabrous on the edges, nodose ; spikes six, cylindric, pedun- 
culate; the pistillate 1-2^- inches long, sessile above and sheathed exsert- 
pedunculate below, very variable; as (1.) regular, staminate spikes 2, 
terminal, cylindric, long, the lower short with a long slender bract, both 
bearing long lanceolate scales very lax below, and the pistillate 4, upper- 
most subsessile and the others remote, long pedunculate, erect; (2.) irregu- 
lar, staminate spike terminal long, with a few scattered fruit at the ver- 
tex or in the middle or belovv^ and pistillate 5, with some stamens at the 
vertex of the upper, sometimes the terminal 2-3 inches long and upper 
half pistillate with the lower half staminate, sometimes the terminal 
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pifttilliferous long with few stamens in the middle or at the base, some- 
times the lowest pistillate with some stamens at its apex and in the 
middle ; all the pistillate loose-flowered especially below ; stigmas 8 ; fruit 
ovate long-conic, inflated at base, rostrate with beak slender and biden- 
tate, diverging or nearly rectangular below, smooth, nerved, generally 
longer than the narrow oblong acute and awned or ovate-lanceolate scale, 
or at the base of the lower spikes the fruit is sometimes scarcely longer 
than the scale ; plant straw-yellow. 

At streams in Seymour, Northumberland Co., Canada West, J. Ma- 
coun, whose name the discovery honors. Though related to CfoUicu- 
taia L., it seems quite different, and the achenia wholly unlike ; future 
forms may show more clearly its relations. 

No. 289. C, Canadensis^ Dew. 

Spicis distinctis ; staminifera unica perlongo-cylindracea erecta remota 
et bractea foliata e basi distante, squamas longas latas lanceolatas ferente : 
spicis pistilliferis 1-3, vulgo 2, saepe 1, per-raro 3, oblongis cylindraceia 
erectis subdensifloris, inferiore interdum brevi-ovata et ssepe per-longo- 
pedunculata; fructibus tristigmatids ovato-conicis inflatis conico-rostratis 
bifurcatis subtriquetris nervosis glabris, squama ovata brevi-acuta vel 
aristata plus duplo longioribus ; bracteis foliisque margine supra scabris 
culmum Isevem superantibus. 

Culm 15-24 inches high, erect, rather slender, vqtj smooth, leafy 
toward the base; leaves and bracts surpass the culm; spikes distinct; 
terminal staminate long-cylindric, remote from its bract and more from 
the pistillate, erect and slender, covered with long broad lanceolate scales ; 
pistillate spikes 1-3, commonly 2, often 1, very rarely 3, cylindric, ob- 
long, erect, the lowest sometimes short and ovale and long exsert-pedun- 
culate, bracteate and sheathed, sub-close-fruited ; stigmas 3 ; fruit ovate, 
inflated, conic-tapering into a 3sided beak, which is rather deep bifurcate 
and sub-scabrous on the edges, nerved and smooth, more than twice 
longer than the ovate acute or awned scale; plants yellowish. 

Sm^l ponds at Seymour, Northumberland Co., Canada West, J. Ma- 
coun. I have seen nothing like it in the specimens obtained by me. It 
has been referred to C7. lupulina, but the achenia much difler, as well 
as the spikes and fruit. 

No. 290. C, Bella-villa, Dew. 

Spicis staminiferis 2-3, fere 3, cylindracels erectis vulgo approximati» 
8ub-remotis, terminali longiore et omnibus bracteatis sessilibus longo- 
squamiferis ; pistilliferis vulgo 2, interdum 1, cylindraceis erectis exserti- 
pedunculatis brevi- et lato-vaginatis per-laxifloris suprema apice stamin- 
ifera; fructibus tristiffmaticis longis gracilibus ovato-lanceolatis conicis 
basin inflatis nervosis Isevibus per-divergentibus rectangule positis vel 
sub-retrorsis rostro longi-bifurcato subtriquetro longo-stipitatis, squamam 
longam lanceolatam dorso viridem infra subsBquantibus supra prsetantibus 
bracteis foliisque margine scabris culmum foliatum superantibus. Ache- 
nium est triquetrum infra teres supra brevi-rotundum triquetrum. 

Culm about 1 J foot high, erect, strong, leafy toward the base, rough 
a little on the upper part; bract- leaves rise from short broad sheaths, 
and with the leaves surpass the culm ; staminate spikes 2-3, commonly 
3, cylindric, erect, near or sub-remote, the terminal often longer, all ses- 
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fiile and bearing long lanceolate scales, rough to the eye but soft to tbe 
touch ; pistillate spikes commonly 2 and rarely 1, cylindric, ezsert- pedun- 
culate, erect, very loose-flowered, short and broad sheathed, the highest 
staminate at the apex and nearly sessile, the lowest sub-remote ; stigmas 
3 : fruit long, slender, ovate-lanceolate, conic, nerved, smooth, diverging 
and horizontal or sometimes retrorse, stipitate, with a back deeply bifid or 
bifurcate, quite equalling the scale at the base and exceeding the scale at 
the upper part of the spike. Plant yellowish. 

Near Belleville, Canada West, J. Macoun : a fine species. 

No. 291. C, verticillata, Boott. Illust. 1858. 

— angustata var. verticillata^ Boott Fl. Bor.-Am. 1860? 

Spicis cylindraceis 5-6, angustis ; staminifera unica terminali squamas 
fuscas obtusas ferente ; pistilliferis, 4-5, erectis, superioribus apice stamin- 
iferis sub-densifloris, inferioribus 1-2, infra laxifloris et basin attenuatis 
sejuncti-floris vel verticillatis pedunculatis bracteatis; fructibus disiig- 
maticis ovalibus parvi-orbiculatis plani-convexis brevi-apiculatis, squama 
obtusa vel subacuta brevioribus ; culmo gracili basin foliato infra laevi. 

Culm 18 inches high, slender, smooth below and leafy : bracts not 
sheathing, leaf-like, the tower about as long as the culm ; staminate spike 
single, erect, scarcely bracteate, and with obtuse tawny scales ; pistillate 
spikes several, cylindric, 1-2 inches long, rather close-flowered above, the 
lower remote and verticillate-flowered, scarcely pedunculate; stigmas 2; 
fruit oval or oblong, small, roundish, flat-convex, shorter than the oblong- 
acute scale below or the oblong-obtuse scale above. 

Columbia River, Scouler ; Oregon, Nuttall ; and Kansas, Hayden. 

To Dr. Boott's description of this species corresponds (7. Haydenii Dew., 
in this Journal, 1854, except tbe two important characters of tho fruit and 
its scale. Though the Kansas specimens are not very definite, they seem 
referable on the whole to this species, which only Dr. Boott had recognized. 

No. 292. C. Roeana, Boott. Illust. No. 68, et Rich. Exp, Arc. 1851. 

Spicis distinctis cylindraceis erectis; staminifera 1-2, terminali pedun- 
culata, interdum vel raro obtusa brevi sessili subremota, squamas obiongas 
brevi- vel longi-acutas ferente; spicis pistilliferis sepius 2, sessilibus re- 
tnotis, inferiore subinde vaginata brevi- et exserti-pedunculata, bractea- 
tis ; fructibus triatigmaticis oblongi-ovatis rostratis bifurcatis parvi-inflatis 
nervosis, squama oblonga lanceolata acuta vel cuspidata margine albi- 
hyalina pauIo longioribus; culmo 1^ pedali gracili triquetro Isevi vel 
subscabro foliaceo; foliis angustis involutis culmum sequantibus. 

North America, Methyc Portage, Richardson, as stated by Dr. Boott 
In form this species much resembles C oligosperma, but Dr. B. gave to 
it the name of Richardson's " friend and companion Dr. Raea.*' It differs 
from C. oligosperma, in its longer pistillate spikes many flowered, and 
the lowest loose flowered, especially below, in its longer-rostrate and less 
inflated fruit ; in its achenium. So well marked by Dr. Boott are these 
diiferences that it is likely to stand an acknowledged species. The seed 
or nut given by Dr. Boott differs greatly also from that of C7. oligosperma 
in his Illust, No. 62. Some specimens from the base of tbe White 
Mountains, N. H., are near it at least. As the plant may be found in 
the northern and colder part of our country, it is desirable to extend the 
circulation of Dr. Boott'a description. 
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Art. XXXin. — Whitney^ a Otology of California.^ 

Ik the last number of this Journal the publication of the 
second volume of the Eeports of the Geological Survey of Cali- 
fornia, was announced. This is the first volume of the Geol- 
ogy, the preceding volume being devoted to Paleontology. 
We have perused it with care, and with unusual interest, but 
find it difficult to epitomise it within the limits of an article 
suitable for this Journal. The volume is a **Keport of Progress 
and Synopsis of the Field-work, from 1860 to 1864," so far as 
this work related to general geology, and is a record of the facts 
observed, condensed to the last degree. 

It is evident from its perusal that the geological structure of 
California is by no means so simple as that of similarly large 
areas east of the Rocky Mountains. It may be simple in its 
main outlines, but it is very complicated in its details, and it is 
only by a study of these details that the wider generalizations 
are apparent. Professor Whitney foreshadowed some of the 
results here given, in his preface to the first volume of the 
Paleontological Report, and more fully in an article in this Jour- 
nal, vol. xxxviii, pp. 256, 298. 

It was then announced that he considered the Coast Ranges 
to be msTde up of the Cretaceous and Tertiary, and the Sierra 
Nevada of newer Carboniferous, Triassic, and Jurassic forma- 
tions, the auriferous rocks on the western slope and argentifer- 
ous deposits of the east, being mostly in the Triassic and Juras- 
sic, judging from the fossils obtained and the number of locali- 
ties in which they occur. 

In the volume before us he gives as many of the data from 
which these and other conclusions have been derived. We pro- 
ceed to notice some of the more interesting facts. 

The subject is naturally divided into two parts, one relating 
to the Coast Ranges, the other to the Sierra Nevada ; but in the 
arrangement of the subordinate parts, no systematic order has 
been pursued except such as is most convenient. The main 

' Qeological Sorrey of Califoniia, by J. D. Whitmet, State Qeologist. Geology 
Volume I. Report of Progress and Synopsis of the Field-work, from 1860 to 
1864. 498 pp. roy. 8to, with numerous illustrations. Published by authority of 
the Legislature of Oalifomia. 1866. 

In the field-work of the survey Prof. Whitney was assisted during the whole pe- 
riod by Prof. W. H. Bbbweb, who had charge of the Botanieal Department, but who 
labored also in geological exploration; during 1860 to Feb. 1861, by Mr. William 
AsHBURNiB, as assistant in the Geological field-work; from 1861 to 1864, by Mr. 
C. F. Hoffmann as topographical assistant; 1862-1864, by Mr. W. M. Gabb, as 
paleontologist; 1863-1864, by Mr. Olarbncb King, as volunteer geological assist- 
ant ; in 1864, by Mr. Gardineb, also volunteer assistant. The force is very small 
for a country so vast in extent as Oalifomia, the state having an area of 188,982 
square miles, equal nearly to the areas of all New England, New York, Pennsyl- 
Tania and Ohio, and but little less than that of France. 
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features of the mountaia system of the state, Professor Whit- 
ney illustrates in the following manner. 

In order to bring vividly before the mind the grand simplicity 
of the topographical features of California, we may draw on 
the map of the state five equidistant, parallel lines, having a 
direction N. 31° W,, and 55 miles apart. 

Let the middle one of these be drawn at the western base of 
the Sierra Nevada, touching the edge of the foot-hills, as it will 
be found to do, with the given direction, from Visalea to Eed 
Bluff; the first parallel line east of this, drawn at 65 miles dis- 
tance, will pass through or very near the highest points of the 
Sierra Nevada^ beginning with Mt. Shasta on the north, and 
touching in succession, toward the south, first Lassen's Peak, 
then Spanish Peak, Pilot Peak, the Downey ville Buttes, Pyramid 
Peak, Castle Peak, Mt. Dana, to Mt. San Bernardino and San 
Jacinto, touching also the high group of peaks discovered dur- 
ing the explorations of 1864. This line, if straight, would pass 
very near the culminating peaks of the Sierras for 500 miles. 

The next parallel east of this, (at the same distance of 65 
miles), crosses a series of depressions, occupied by lakes and 
deserts. The Klamath, Wright, Pyramid and Walker lakes, 
Death valley. Soda lake and the sink of the Mojave lie on it 

The first line to the west of the central one will be found to 
follow very closely the eastern base of the Coast Eatfges fi:om 
near Kern lake, northward for near 300 miles. 

The second line west, and last parallel, represents very nearly 
the coast line of the Pacific, or the western base of the Coast 
Banges. 

These lines divide the state into four belts of nearly equal 
width, which preserve their main physical features over about 
five degrees of latitude, and for a distance of 400 miles, which 
embrace the most important part of the state, comprising nearly 
the whole of the agricultural, and by far the most of tne min- 
eral districts. These belts are designated as follows, naming 
them from the east to the west : the Eastern slope, the Sierra 
Nevada, the great Californian Valley, and the Coast ranges. 

He further divides the state into the Southern, Central, and 
Northern Divisions, by two lines at right angles to these parailela, 
the first passing through Fort Tejon, near the southern end of 
the great Central Valley, the other through Fort Beading, near 
the northern end In this article we will only notice 

The Coast Kanges. 

These, as their name indicates, lie near the coast, and when 
seen from the sea, appear to form an almost unbroken wall rising 
directly from the water. They consist of a number of chains 
or ranges, known under separate local names ; they are gene- 
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rally rauch inferior in height to the Sierra Nevada, yet the cul- 
minating points rise to perhaps 8000 ft. There are not, however, 
many points above 5000 ft. These chains, or ranges, although 
each is nearly distinct, are all connected, with the exception of 
the peaks which form the outlet of the great Central Valley, at 
the straits of Carquines and the Golden Gate. Both north and 
south of this, each separate chain, after being separated from its 
next neighbor by a valley of greater or less width, then joins 
some other chain lying nearly parallel, the whole system joining 
topographically with the Sierra Nevada at either end. In some 
of these valleys may be found the most fertile soil and lovely 
climate of this favored state, and these, with their adjoining 
lower hills, together with parts of the great Central Valley, con- 
tain nearly all of its agricultural lands. 

Geologically, these Coast ranges are not known to contain 
any strata older than the Cretaceous. Certain it is that Cretace- 
ous and Tertiary rocks make up the whole of the portion that 
has been examined. Both of these formations are more or less 
extensively metamorphosed, and almost everywhere have bepn 
greatly distorted since their deposition; and in places this dis- 
turbance is going on at the present time. Both volcanic rocks 
and granite occur, but neither forms a conspicuous part in the 
system as a whole. The volcanic, however, constitute a con- 
siderable mass near St. Helena, and the granitic in the St. Lucia. 
Considered geologically, it is believed that this system does not 
extend farther south than lat. 38°, nor north farther than lat. 
41° 30' or 42°. They lie almost entirely within a length of 550 
miles ; on either side of this they are feebly represented, and 
apparently die out at the limits mentioned. 

In breadth they are remarkably uniform for over three hun- 
dred miles of the length, being about 55 miles wide ; but each 
side of the middle they swell out to 60 miles or over. 

There is no central axis, nor is there a dominant chain, to 
which the others are subordinate. We will therefore notice 
some of the details as briefly as possible, and then return to 
some of the generalizations deduced. 

The Monte Diablo Range. — This range possesses peculiar inter- 
est, and was studied with more care than most of the others. 
It forms the eastern member of the series, lying south of the 
bay of San Francisco. It commences at the straits of Carquines, 
and runs in a southeasterly direction to Pass El Eoble, a dis- 
tance of about 220 or 230 miles. The range has no central 
ridge upon which are located the culminating points, but con- 
sists of a belt of irregular hills 20 to 35 miles wide, the higher 
points associated in groups. On the eastern side the base is well 
defined, sinking to the plain of the great Central Valley ; but 
on the western side it receives several other chains which coni- 
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mence distinct, but which finally become merged into the main 
mass. The chain is traversed by several depressions, separating 
the higher groups of peaks, and in these depressions are the 
more important passes. The following table shows the sub- 
divisions, and the heights of the higher peaks of each group, 
and of the intervening passes. 

Name and heicbt 
Groups. Highest point of next Paas south. 

Monte Diablo, Mt. Diablo, 3866, Liverniore Pas*, 688. 

Mount Hamilton, Mt. Hamilton, 4440, Pacheco's " 1470. 

Panoche, Mariposa peak, 3700, Panoche •* 2600. 

San Carlos, San Carlos, 4977, Kstrella •♦ ? 

Estrella, f Pass El Roble, f 

Monte Diablo, the culmination of the most northern group, is 
about 30 miles from San Francisco, and forms a most interesting 
and conspicuous feature, and by far the best known landmark, 
in the state. Although less than 4000 ft. high, its position is 
such in respect to the surrounding country that it can be seen 
for a great distance in nearly every direction ; and from its sum- 
mit the view is one of uncommon extent and beauty. The 
snow-covered Sierra Nevada is visible for more than 300 milea 
along its crest, and the whole area spread out before the eye is 
nearly 40,000 square miles. 

The mountain consists essentially of a double arch of Cre- 
taceous strata, highly metamorphosed near the crest ; this meta- 
morphic center embraces about six or seven square miles, en- 
tirely surrounded by unaltered Cretaceous, and this in turn is 
encircled by the Tertiary which rests upon it. 

The metaraorphism of the Cretaceous can be here well 
studied, and the passage of the Cretaceous shales into jaspers, 
and of sandstones into serpentines and other forms of rock, are 
seen to perfection. These metamorphic rocks bear a little gold, 
quicksilver, copper and iron, but perhaps neither in quantities 
or conditions of economical importance; and we may here 
state that this is the case with several other of the groups. 
There is no unmistakably eruptive rock, but an inconsiderable 
portion closely resembles it in character, and may prove eruptive. 

Resting conformably on the metamorphic in some places, and 
passing into it in others, are unaltered Uretaceous strata, rich in 
fossils, many of which have proved to be new species, their de- 
scriptions having already appeared in the volume on Paleon- 
tology. In the upper members of this Cretaceous, on the north 
side of the peak, occur the beds of coal in which are the "Monte 
Diablo Coal Mines." The coal beds, as stated, are two in num- 
ber (possibly more) ; they dip to the north at a considerable 
angle, and yield a very good quality of bituminous coal. The 
produce of the mines in 1864 was 87,453 tons, and a larger 
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quantity might be obtained. These are the only coal mines in 
the state of any considerable extent, in successful operation, 
although coal exists in several other places in similar geological 
position. Besting on these Cretaceous strata, apparently con- 
formably, is an immense thickness of Tertiary, of Miocene and 
Pliocene beds, the latter passing gradually into the more recent 
formations forming the plains. If the Eocene exists here or 
elsewhere in the state, its presence has not yet been proved by 
fossils. 

Lying west of this mass is a lower range of ridges known as 
the San Pablo hills, which are eight to twelve miles wide ; they 
continue distinct from the main chain for over fifty miles, and 
then unite with the Mt. Hamilton group. Opposite San Fran- 
cisco they are 1400 to 1700 ft. high, but farther north they rise 
to near 2000 ft. Between this and the main chain are two val- 
leys, like basins ; the drainage of one is north to the straits of 
Carquines; the other is drained through a break in the hills 
near the head of the bay, by a cafion, which will probably at 
some future time, furnish the available gap for the Pacific Bail- 
road to reach the bay and coast, the low Livermore Pass being 
the most practical place for sueh a road to cross the eastern 
members of the chain. There is here the usual admixture of 
Tertiary, Cretaceous and metamorphic. In the northern part 
the unaltered strata form for some distance a well defined syn- 
clinal axis (see section p. 14) ; but farther south they are more 
broken and irregular. A belt of metamorphic runs nearly the 
whole length ; and in several places eruptive rocks come through, 
but they do not appear to have exerted any considerable influ- 
ence either on the elevation or metamorphism of the mass. 
West of this group lies the bay of San Francisco. 

Passing south from Monte Diablo, at Mt. Livermore's Pass, 
low Tertiary hills, less than a thousand feet high, denuded with 
rounded outlines, and rather steep irregular valleys, make up 
the range. They are treeless, and with the exception of the 
early spring, when they are covered with the annual herbage, 
are very barren and desolate. 

South of this lies the greater mass of the Mt. Hamilton group, 
little known except from the labors of the survey, and contain- 
ing the hjghest pomt within si^ht of San Francisco, Mt. Hamil* 
ton, 4440 ft. Here the chain is wider and very rough, denuded 
into deep cafions; the whole center consists of metamorphic 
Cretaceous strata, which are so broken and contorted that all reg- 
ularity of dip and strike are lost. Along its eastern edge lies a 
belt of unaltered Cretaceous, in places of most enormous thick- 
ness. At Arroyo del Puerto it is believed to be over 20,000 ft., 
the whole dipping to the east, and consisting of heavy beds of 
sandstone, with interstratified shales, and some conglomerates. 
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Fossils are not abundant, but are sufficiently so for a satisfactory 
determination of the age. Evidences of the enormous thickness 
of this formation, and also of that of certain members of the 
Tertiary, were found in other parts of the State. 

Along the most of this group, the Cretaceous rocks extend to 
the base on the eastern side ; but on the west, there are Tertiary, 
altered in places. The San Jos^ valley lies west of this group.) 

The metamorphic center of this mass is not broken on the 
south, but extends along the chain to an unknown distance on 
the southeast, certainly beyond San Carlos, and probably much 
farther, or over 150 miles. No eruptive rock is known in this 
group. 

In the next group south, the Panoche group, there are a num- 
ber of peaks of eruptive rock, which are its culminating points. 
Pachecos peak is the most conspicuous, although not the highest, 
being but 2845 ft, the highest points being about a thousand 
feet higher. Antimony occurs in this part of the chain, but has 
not been turned to economical use. West of this group lies the 
San Juan valley. 

Near the line of the next depression south, the Panoche Pass, 
there are remarkable evidences of the lateness of the disturb- 
ances ; for Po3t-tertiary gravels are elevated at various angles, in 
some places nearly vertical, and have the great thi&kness of near- 
ly two thousand feet ; the deposit is rather local, and appears to 
have been formed in a closed valley, which has since been 
drained, and the gravels denuded and in places greatly disturbed. 

The next group south of this, the San Carlos group, is the 
greatest of the chain, both as regards magnitude of mass and of 
altitude. Tertiary and Cretaceous rocks occur unaltered alon^ 
its eastern side ; the whole center is of metamorphic rock, so far 
as is known ; the character of the western side is unknown. 
This group has not been extensively examined. It is very 
rough, barren and forbidding, and near the eastern edge of the 
metamorphic the New Idria quicksilver mines are located. 
These mines attracted at one time much attention, and have 
yielded a considerable quantity of the metal, but they have not 
a3 a whole proved eminently profitable. The ore is much scat- 
tered, and occurs at intervals of several miles, the two principal 
mines being the New Idria, and the San Carlos. An immensely 
large vein of pure chromic iron occurs in the vicinity. 

South of this nothing is definitely known of this chain, fur- 
ther than that it is very rough ; that it decreases in width and 
altitude as we approach its southern end ; that it apparently re- 
ceives another range of hills that crosses the Salinas valley below 
the San Antonio river; that the hills along its eastern margin 
grow more dry and barren south of the Pachecos Pass ; and that 
in the Bstrella Pass and Pass el Eoble, Tertiary fossils have been 
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found by the Pacific Eailroad surveyors. This last pass is very 
low, and terminates the chain under a distinct name, the hills 
here joining the larger chain that stretches west from Fort Tejon. 

We have noticed this chain more at length, because, in some re- 
spects, it is typical of the Coast Range as a whole ; without any 
central axis, without any great intrusions of eruptive rock, it is 
a broad belt of elevated country, rather than a ridge. Valleys 
extend up in it, and closed basins occur in it, with but a narrow 
outlet, of which the Livermore, Sunol, and Panoche valleys are 
the most marked. On its western side it receives several other 
chains which enter it at a sharp angle from the northwest, and 
such ridges enter each group except the northern. 

In short, the chain appears to have been elevated by forces 
acting along two different directions, the principal one nearly 
parallel with the chain, giving it its general direction ; while 
others, acting diagonally to the first, modified its shape, and gave 
rise to the groups we have noticed, nearly every one of which is 
on the line at which another chain enters, and produced the pe- 
culiarities of dip and strike which are described with considera- 
ble detail in the work, but which we here necessarily omit. 

While no chains of mountains pass off from the main chain 
on its eastern side, yet the strata show a great tendency to pass 
out and sink beneath the San Joaquin plain, the strike' being 
nearly parallel with the direction of the chain, but diagonal to 
it, great masses passing out opposite each group, while in the cen- 
ter of all of the groups examined, except that of Mt. Diablo it- 
self, the metamorphic rocks have every possible dip and strike. 
Although the chain may be considered a unit geographically, it 
is not so geologically. Aside from its union with the chain on 
the west, already noted, it is separated to the northwest, by 
the narrow strait of Carquines from ridges of the same age and 
general character, while on the south, it blends with other 
ranges ; only its eastern edge seems to be well defined, where it 
everywhere sinks into the dry San Joaquin plain. 

The great mass of the chain is Cretaceous, and the most of 
this is metamorphosed ; the Tertiary plays but a subordinate 
part, and the disturbance of the strata have continued to the 
latest times. 

Economically considered, the chain has no great sources of 
wealth. The soil is mostly barren ; but valleys of limited ex- 
tent, especially in its northern part, are very fertile and many of 
its lower hills afibrd pasturage to limited herds and flocks. No 
forests occur in any part of its length, but the center is covered 
with scattered timber or chapparal, and scattered trees occur on 
some of the lower hills. Coal is its most valuable mineral, and 
this occurs in workable conditions only at its northern portion, 
near Mt. Diablo. Quicksilver occurs in many localities, from 
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Mt. Diablo to San Carlos, and considerable quantities have been 
mined at and near the latter locality ; all the others seem un- 
promising. Copper occurs in very numerous localities, and has 
been the subject of several mining "excitements," but thus far 
no well defined vein has been found, nor has a single deposit 
been profitably worked. Chromic iron occurs also in several 
localities ; one vein near New Idria is of great size, but it has 
thus far been turned to no account. Antimony occurs near Pa- 
checos peak, but is not worked. Silver has been reported sev- 
eral times, and some mining excitements have been raised, but 
the labors of the prospectors have not been rewarded. Gold oc- 
curs at very numerous localities, but at all in too small quanti- 
ties to be profitably worked. Hydraulic cement occurs in the 
Cretaceous shales, and near Martifiez may yet be turned to ac- 
count; but thus far it is not worked. Asphaltum and oil occur 
near the two extremities of the chain, but thus far they do not 
bid fair to be profitable. 

North of the bay of San Francisco, we have a continuation 
of the Cretaceous, also mostly metamorphosed, being a system 
of ridges and hills, occupying the region between the ocean and 
the Sacramento valley, and mostly without the wide valleys so 
common south. Eussian River, and Napa valleys are similar to 
those, 'but narrower. The metamorphic Cretaceous bears the 
same mineralogical and lithological features, and quicksilver oc- 
curs in manjr localities, in some of which it has been worked, but 
thus far with questionable profit. It occurs generally as the 
sulphuret, but considerable quantities of the native metal are 
found in certain localities in Lake county. 

There is a smaller proportion of unaltered rock than in the 
ranges south of the bay, and a larger of volcanic material. 
Near the sea, along the western members of the group, Miocene 
Tertiary rests unconformably on the highly disturbed and altered 
Cretaceous, but the extent of the formation is rather limited. 
Gold has been found in numerous localities, but never in suffi-. 
cient abundance to be of importance. Numerous warm springs 
occur, some of which are celebrated for their medicinal quali- 
ties, and the so-called Geysers are widely known as objects of 
scenic interest. A small lake near Clear Lake, is yielding borax 
in considerable quantities to commerce. Some of the valleys 
are among the most fertile and beautiful of the state. 

Between the bay of San Francisco and San Jos^ valleys on the 
east and the Pacific on the west, and extending from the Golden 
Gate to the bay of Monterey, are a series of ridges known under 
a variety of local names, the principal of which are the Peninsula 
of San Francisco, the San Bruno hills, and the Santa Cruz moun- 
tains. This series is about 76 miles in length, and has a maxi- 
mum width of about 25 miles. They begin quite narrow and 
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low on the northwest, and increase in height and breadth to 
near New Almaden, where they attain their greatest breadth, and 
above Mt. Bache, 3780 ft., is the culminating point, then de- 
crease to the southward. These ridges rise directly from the sea, 
without intervening plains along the coast. 

In this series, the Cretaceous strata, so far as seen, are mostly 
altered and very much broken and contorted, and Tertiary rocks, 
mostly of the later groups, are largely developed. The forma- 
tions which compose these ridges on the north are but a continu- 
ation of those found in Marin Co., on the opposite side of the 
Golden Gate and on the south, and they throw out spurs, one of 
which apparently crosses the San Jose valley by a series of hills 
of highly metamorphic rock a few miles below San Jos^, and 
again by ridges near the southern part, which cross the Pajaro 
river, and connect with the Gavillan range, which series are in 
turn absorbed by the Monte Diablo range farther east. 

Beginning at the north, the most of the rock in and about San 
Francisco is of highly altered Cretaceous, so broken and con- 
torted that no prevailing dip or strike can be observed. These 
constitute the rocky hills in the city, and about it, and also the 
most of the rockv islands in the bay. The rocks have precisely 
the lithological character of the rocKS of similar age in the Mt. 
Diablo group, and a few fossils have been found to fix the age 
beyond cavil. 

In places, beds of Pliocene rest unconformably on them. As 
we proceed northward, the Miocene comes in, and throughout 
the rest of the range plays a more conspicuous part. 

By far the most interesting feature of this group, is the great 
abundance of cinnabar at and near the New Almaden mines. 
So much has been written about these mines, that an extended 
description here is unnecessary, except to say that the labors of 
the survey appear to have demonstrated that they lie wholly in 
metamorphic Cretaceous rocks. 

Cinnaoar occurs in limited quantities in many localities in these 
beds, from the city of San Francisco to near the Pajaro river, 
always associated with rock of such peculiar character that it is 
readily recognized by the explorer familiar with the coast ranges, 
and precisely similar to that in which the same ore occurs at 
New Idria, oan Carlos and other mines, Monte Diablo, San Pablo 
hills, and the very numerous localities in Lake and Napa coun- 
ties, the most of which are certainly in the Cretaceous. 

The greatest deposits of ore, so far as is known, are at New 
Almaden, where these well known mines have a capacity of pro- 
duction at present of about 6,000 fiasks per month, or four and 
a half millions of pounds per year. 

The Enriquita mine is now merged in the New Almaden, or 
is worked by the same company. The Guadaloupe mine has 
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furnished considerable of the metal, but vastly less than the 
New Almaden. These three mines lie on a ridge — the culmin- 
ating points of which are about 1,600 to 1,700 feet high, — lying 
east of the main mass of mountains. Traversing this ridge area 
series of limestopes, which may be traced much farther in each 
direction. Serpentine in large quantities, and bitumen in small 
quantities, are associated with the cinnabar in all of its localities. 
Prospecting has been largely prosecuted in both directions with- 
out important results. 

A mass of Tertiary is folded between this ridge containing the 
mines, and the main mountain range west. This is seen in lim- 
ited quantities back of Mine peak, and it occurs again much 
more largely to the northwest. Whether the larger masses of 
Tertiary, lying in front of the main chain both to the northwest 
and southeast, are continuous along a belt behind the Mine ridge, 
is not demonstrated ; the strata are so broken, that much more 
labor is needed before the details of structure can be known. 

The mountains back of the Mine ridge of New Almaden are 
peculiarly rough and forbidding; many points rise to above 
3,000 ft., and the region is denuded into deep and precipitous ra- 
vines. The slopes are covered in some places with scattered 
timber, in others with a dense growth of chapparal or chamisal, 
making exploration laborious. 

On the western side altered limestone again occurs, but its ex- 
tent is not known. Quarries in this rock near Santa Cruz sup- 
ply the most of the lime used in the San Francisco market 

Between the summits and Santa Cruz on the south, large 
miasses of Tertiary occur, slightly disturbed near the bay, but 
much broken farther back. Five terraces near the coast indicate 
changes of level at no very remote period geologically. 

Granite occurs, in comparatively limited masses, at various 
places in this chain, as well as in its continuation north of the 
Golden Gate, in Marin Co., and of the same character, gener- 
ally highly decomposable. Its precise relation to the other rocks 
has not been studied. Near the southern end of the large mass, 
and a few miles north of Santa Cruz, gold has been found in 
suflEicient quantities to pay at times ifor working on a limited 
scale. One mass of gold-bearing quartz was worked with a 
profit for a very short time, but it soon ceased to pay. Else- 
where in this range gold has been found in small quantities, gen- 
erally on the metamorphic portion, and we have heard it repeat- 
edly stated that it may be detected in certain of the sanos in 
the city of San Francisco itself. 

Unsuccessful exploration for coal in workable quantities has 
been carried on at various times, and at various points, and 
more recent explorations for oil have thus far also oeen unsuc- 
cessful. 
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With regard to the entire region south of the bay of Monte* 
rey, and belonging to the coast ranges, less can be said, because 
less is known, either geographically or geologically. A mere re- 
connoissance has been made of a part of it, while of large areas 
we are wholly in the dark, as neither the explorations of the 
Geological Survey, nor of other exploring expeditions have 
there penetrated. We will notice, however, some of the more 
salient features. 

Santa Lucia chain, — Beginning at Point Pinos, at the southern 
entrance of the bay of Monterey, commences another chain that 
follows the coast closely, for about a hundred miles, to Estero 
Bay, along a curve, which continued carries the chain from the 
coast at this point more to the eastward, until it connects with 
other chains which extend on in an unbroken series until they 
join the Sierra Nevada near Fort Tejon, 140 miles beyond. The 
main portion of this chain takes the name of Santa Lucta, but 
portions of the range, and spurs that branch from it, take local 
names. 

The chain attains a width of 20 to 25 miles for a considerable 
distance, and in places is even wider. Its western base, for a 
hundred miles, smks directly into the ocean and is peculiarly 
inaccessible, and both its geography and geology are entirely un- 
known, except the general features of the coast line. On the 
eastern side, for 120 miles, stretches the valley of the Salinas, 
separating it from the Monte Diablo range. Granite commences 
at Point Pinos, and occurs at intervals along the northern twenty 
or thirty miles, and is known to form large masses in the interior 
of the chain. For this portion, the rocks consist of this granite, 
metamorphic Tertiary, and unaltered Miocene and Pliocene stra- 
ta, and in places limited eruptive rock. No Cretaceous beds 
have been found to exist here, but they are believed to occur far- 
ther within the chain. 

The Oarmelo valley cuts the chain from the northwest, and on 
its west side is a high range of hills known as the Polo Scrito 
hills, made up of metamorphic rock, including gneiss, dipping 
northeast, and containing some granite. 

The highest part of the chain lies near lat. 36° N., where the 
mountains attain a height supposed to be 5,000 ft., or more, and 
over this region the country is especially difficult of access. The 
scarcity of water on the ridges, the density of the chapparal, the 
precipitous nature of the slopes, the absence of all roads and 
trails, and the ferocit y of the wild beasjg, have thus far deterred 
explorers. For nearly a hundred miles, along its western base. 
Tertiary rocks occur, often of great thickness, generally dipping 
away from the main chain, but often greatly twisted and con- 
torted. These strata, so far as is known, are Miocene and Plio- 
cene; but in the metamorphic, toward the center of the chain, 
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Cretaceous strata are believed to occur. Portions of the Ter- 
tiary are highly bituminous, and asphaltum is often met with. 

Gold occurs in small quantities, especially on the San Antonio 
river, and there have long been traditions of silver mines in the 
interior. 

A range of Tertiary hills, known as the San Antonio hill?, 
branches from the main chain, and crosses the Salinas valley 
about 75 or 80 miles from its mouth. Above this, are great de* 
posits of modern gravels, lying horizontally, and in places most 
beautifully terraced. 

From north of San Luis Obispo, we have a section of the 
rocks given (p. 144) which diflfers most remarkably from the sup* 
posed structure of the chain, as described by previous authori- 
ties. Instead of an anticlinal axis, having an eruptive center, 
with regularly arranged strata on the two sides, we have a fan- 
like structure, suggesting a synclinal axis ; but the position on 
the north side of the chain is not given. With respect to the re- 
gion east of this point we have no data. 

South of San Luis Obispo, there is a lower range of hills, 
having also the fan-structure, shown on the same section ; while 
between these chains are more or less isolated hills of serpentine 
and other kinds of metamorphic rock. 

Between San Luis Obispo and Los Angelos, there is a succes- 
sion of ridges having a more nearly east and west direction, sep- 
arated by comparatively narrow valleys. Between the Santa 
Lucia and Santa Inez chains^ we have about two principal chains, 
of which we know little as to the details of their strui^ture. So 
far as is known, they are composed almost entirely of Miocene 
and Pliocene strata, in places of immense thickness. There is 
much metamorphic rock, but little if any eruptive. It is be- 
lieved that Cretaceous strata occur on the north of the Santa 
Inez chain, but of this we have no proof. The strata are every- 
where much broken and disturbed, and the details of structure 
very much complicated. In the valleys there are occasional 
stratified deposits of more modern age resting on the upturned 
, Tertiary. The member of the Tertiary known as the " Bitumin- 
' Dus slates " is largely represented, and asphaltum and its kindred 
bituminous substances are of frequent occurrence. 

The Santa Inez chain, — The Santa Ifiez chain begins at Point 
Conception, and stretches nearly east, joining in that direction 
the other chains that pass south of Fort Tejon, toward San Ber- 
nardino. Only the western part has been examined. Here it 
stretches in an almost unbroken ridge, the Gaviote pass being 
the only gap for many miles. The chain attains a height of 
near 4,000 feet east of Santa Barbara, but decreases in height 
toward the west to about 2,500 feet at Gaviote pass. So far as 
is known, the western end of the chain is composed entirely of 



Whitney's Geology of California. 243 

Tertiary sandstones, of the Miocene age, scarcely altered. The 
structure of the chain is somewhat remarkable. 

At the Gaviote pass, the strata all dip to the south s present- 
ing their broken edges to the north in a very conspicuous man- 
ner as we enter the pass from this direction. Twenty miles far- 
ther east, back of Santa Barbara, they still dip north , but at a 
higher angle, the broken edges of the uplifted beds forming a 
very ragged and most picturesque outline against the sky, the 
southern slope being very steep. A short distance farther east 
there is an anticlinal axis, of which the crown or northern 
portions are much removed, while at the most eastern part the 
strata have all a northern dip, and the chain a broader summit. 
It is in fact as if an anticlinal axis crossed the chain at an ob- 
lique angle ; at the western end the northern side of the arch 
being wanting, and at the eastern end, the southern being re- 
moved, or inconspicuous. 

At and near Santa Barbara, the crest of the chain consists of 
the thick sandstones ; resting on these are the bituminous shales 
which become much broken and contorted in the Fort hills and 
near the sea. Both of these formations are remarkably non-fos- 
siliferous ; but few species were found. Eestiog on the worn 
and contorted edges of the bituminous shales, are more modern 
Pliocene and Post^pliocene deposits, nearly horizontal, and in 
places very fossiliferous. For sections of these strata, the reader 
IS referred to the illustrations in the volume. 

The bituminous shales yield much bituminous material. As^ 
phaltum and oil occur in great quantities and at many local- 
ities, sometimes seen oozing directly from the shales, at others, 
filling cavities in or saturating the looser superficial deposits. 
Quicksilver has been reported since the date of these explora- 
tions in the mountains to the northeast of Santa Barbara, in 
rocks of Tertiary age. 

Between the Santa Inez and Santa Monica chains are a series 
of minor ridges, very much broken in their character, composed 
of Tertiary rocks, so far as is known, very complicated in their 
details of structure, of which we have only very limited inform- 
ation. The Santa Susanna range is the most considerable, rising 
on the north of the San Fernando valley, to the height of 3,000 
feet. It is composed of beds of sandstone of immense thick- 
ness, very non-fossiliferous, which are overlaid by the bitu- 
minous shales that extend north into the valley of the Santa 
Clara river, all dipping to the north. There are evidences of an 
immense fault, and the San Fernando valley occupies the line of 
the break. The broken edges of the thick sandstone strata, pre- 
senting a rocky and precipitous front to the south and rising 
like a gigantic wall from the plain, are conspicuous and grand 
objects in the scenery of the region. The fault must be great, 
for the hills rise to at least 3,000 ft., the upper members being of 
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the same series that sink beneath the plain on the south side, 
from the northern flanks of the Santa Monica. 

The chain known as the Santa Monica is of less extent, its 
western end terminating in a bold headland on the Pacific. The 
length of the chain is about 86 miles, and it is about six miles 
wide toward its eastern end; but at its western it becomes 
mingled with the mountains that close around the western end 
of the San Fernando valley. The chain is especially interest- 
ing from its having a well-defined anticlinal axis, with a mass 
of granite forming the center, the strata dipping away from its 
center on either side. In places they are altered quite exten- 
sively, especially near the contact with the granite. The strata 
consists of both the sandstones and the bituminous slates of the 
Miocene age. 

Of the chains south of this we have less information. The 
San Gabriel range is high and very rough, and rises abruptly ' 
from the San Gabriel plain to a height of over 6000 ft., a most 
picturesque object in the landscape. It is but little known 
geographically and geologically. It appears to be made np 
mostly of granitic and metamorphic rocks, and to have been 
elevated since the Cretaceous period, and hence to belong to 
the Coast Ranges, although it connects with the San Bernar- 
dino chain, which belongs to the series, as do the other chains 
of the Coast Banges with the Sierra Nevada near Fort Tejon. 
Strata supposed to be of Tertiary age, of great thickness, lie 
along the southern flanks, which have been greatly disturbed 
and are traversed by numerous dikes of granite. The whole of 
this side of the chain shows most extensive disturbances and 
powerful metamorphic action to have taken place since the de- 
position of the Miocene. 

The region south of this is also little known. The ranges 
known as the Santa Anna chain and the Temescal range were 
visited. The latter has attained some celebrity from the exist- 
ence of tin ore in it, forming the so-called Temescal Tin Mines, 
which were the scene of considerable excitement five years 
ago. Enough tin ore has been found here to justify some hopes 
of its occurring in paying quantities; but thus far explorations 
have not been rewarded by any deposits of workable value. 
The geological age of the rocks in which it occurs has not been 
satisfactorilv determined. 

The islands that lie off the lower coast, at least the more 
northern of them, appear to be of the same age as the Coast 
Ranges, and to belong to the same periods of elevation. 

The only other portion of the Coast Ranges that is treated of 
at any length in the volume before us is that lying to the south 
of the Tulare valley and closing around the head of it, uniting 
with the Diablo and other Coast Ranges on the west, and with 
the Sierra Nevada on the east, forming a perfect topographical 
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x>nnection. This is of special interest on two accounts: first, 
the geographical union of these chains of unlike geological 
ages ; and secondly, because here Eocene strata have formerly 
been supposed to occur. This belief arose from fossils supposed 
to be Eocene found in a boulder near the Canada de las Uvas, 
by one of the parties of the Pacific R. R Exploration. The 
localities whence this boulder must have been derived was ex- 
amined and found to be most unmistakably Cretaceous, a large 
number of characteristic fossils being found. At San Emidio 
CafLon these Cretaceous strata are of inconsiderable thickness 
compared with the enormous thickness of Tertiary that rests 
conformably upon them. 

Some of this Tertiary would appear from position to be Eo- 
cene, but no unmistakable Eocene fossil has yet been found in 
the state. Certain fossils found near New Idria are of uncertain 
age, and Mr. Gabb inclines to the belief that they may be Eocene, 
Antimony occurs in at least one place, and there has been much 
useless prospecting for silver. 

In the mountains to the south there has been "copper excite- 
ments," but thus far with no valuable results ; and gold has been 
washed to some extent, and we believe it still is worked. The 
first gold extracted in California was found as early as 1841, in 
the region between this range and San Fernando valley. 

We have thus glanced rapidly at some of the more interest- 
ing features of the Coast Ranges ; we will now briefly review 
some of the generalizations. 

We find in these chains every variety of structure. In the 
Santa Monica a well defined anticlinal axis; in the San Luis 
Obispo hills, in the San Pablo hills, and in other places, syn- 
clinal axes ; in the Santa Susanna range a great fault, the broken 
edges of the strata forming one flank, the plane of the strata 
the other; in Mt Diablo a double arch; in other groups of the 
Diablo chain a crumpled mass of strata. We see that tne chains 
have been elevated by forces acting in directions transverse to 
each other; that these have not only determined the direction 
of the chains as a whole, but have modified the structure of 
each. These complications of structure, aided by most exten- 
sive denudations, nave resulted in the peculiar topography of 
the region. It appears that the forces acting along the north- 
westerly and southeasterly directions have been the strongest, 
and hence have determined the directions of the larger chains, 
as well as the general direction of the coast. 

Changes of level have taken place down to very modern 
times, and have even accompanied the earthquakes of recent 
years. Hot springs are numerous and occur along nearly the 
whole length of the chain and in many of the ranges. 

In regard to the metallic and mineral wealth, we may review 
what has been already stated. 
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Quicksilver is the most valuable metallic product. Its place 
of greatest abundance is at New Almaden ; but it occurs ia 
numerous other places in metamorphic Cretaceous, but generally 
in quantities or under conditions which have forbid its profitable 
extraction. Gold occurs in very numerous localities, but has 
not repaid working except in a few rare instances and on a 
small scale. Silver has been reported at various times, but no 
mines of value have yet been found. Copper occurs in very 
numerous localities, but thus far no vein containing workable 
quantities of ore is known. Iron, tin, antimony, and manganese 
ores have been found in limited quantities, but not in conditions 
of commercial importance. Chromic iron occurs in large quan- 
tities, but also valueless. Coal occurs in workable beds at 
Monte Diablo, and in less quantities and under less favorable 
conditions at other places. Asphaltum occurs in immense quan- 
tities, and oil has been obtained, and extensive explorations 
have been made for the latter with reference to wells of com- 
mercial importance, but thus far unsuccessfully. Borax is ex- 
tracted with success at one place, and sulphur occurs in some 
places which may hereafter prove of value. 

The mountain ranges and their valleys are without forests ex- 
cept on the immediate coast, but the most of the hills have 
scattered trees. The higher ridges are very barren and dry, 
the lower hills yield pasturage, and the valleys are often very 
fertile, some of them possessing the finest climate as well as the 
most fertile soil of the State. 

We will consider the Sierra Nevada in a future article. 

W. H. B. 



Art. XXXIV. — Contributions from the Sheffield Laboratory of 
Yak College, No. X. — Mineralogical Notices ; by Geo. J. BRUSH. 

1. On Cookeite, a new mineral species. 

Associated with the tourmaline and lepidolite of Hebron and 
Paris, Maine, there occurs a pearly micaceous mineral somewhat 
resembling nacrite. In searching for amblygonite on the He- 
bron specimens of lepidolite. Professor Cooke of Cambridge, 
some three or four years since, discovered that this substance had 
very remarkable pyrognostic characters. Before the blowpipe 
it exfoliates like vermiculite or foliated pyrophyllite, at the same 
time imparting an intense lithia-red color to the flame. Profes- 
sor Cooke called my attention to this mineral at tha time of his 
observation of its properties, but it was not until I visited the 
locality in 1863, that I obtained the mineral in sufiicient quantity 
and purity to make further investigations in regard to it. 

It is found coating crystals of rubellite, and appears to be a 
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product of the alteration of this variety of tourmaline ; in many 
instances cavities in the rubellite are filled with the nacreous 
substance. It is also intimately associated with lepidolite, some- 
times in extremely minute scales, and not un frequently in hem- 
ispherical aggregations; more rarely it is found in distinct six- 
sided prisms, which are bent into a vermicular form like some 
varieties of chlorite. In most cases it occurs so mixed with the 
tourmaline and lepidolite as to preclude the possibility of its 
being selected free from these minerals. 

Its characters are as follows. Color white, in some cases yel- 
lowish-green, in thin scales transparent. Luster pearly, emi- 
nently so on the cleavage plane. Structure micaceous. Hard- 
ness 2*5. Specific gravity 2*70. In the closed tube, gives oflF 
much water, and, on treatment with the blowpipe flame, swells up 
and exfoliates in a remarkable manner, sometimes bursting the 
tube. The water which is first given off is neutral, in some cases 
where the mineral has been weathered it is even feebly alkaline; 
at a higher heat, however, it affords a small amount of fluorid 
of silicon, and this on contact with the water deposits a faint 
ring of silica and gives the water an acid reaction. The tube is 
also slightly dimmed or etched from the action of the fluorine. 
Before the blowpipe in the forceps, the mineral exfoliates like 
vermiculite and colors the flame beautifully carmine-red ; it fuses 
on the thin edges, and with cobalt solution gives a blue color. 
With salt of phosphorus, gives a skeleton of silica. It is par- 
tially, if not completely, decomposed by sulphuric acid. 

The limited amount of pure mineral at my command prevented 
as thorough a chemical examination of it as could be desired ; 
but from a qualitative analysis it proves to be a hydrated sili- 
cate of alumina, lithia and potash, with only minute traces of 
soda. The alumina has some anomalous properties, and at first 
suggested the presence of some other substance which had es- 
caped identification. When thrown down by ammonia, it seems 
somewhat less bulky and floculent in its character, and is much 
more easily washed than is usual with alumina; it, however, re- 
acts blue when treated with nitrate of cobalt, and with the small 
quantity under examination I have been unable to identify the 
presence of any other element. It was completely soluble in 
potash and was insoluble in carbonate of ammonia, and did not 
react for either fluorine, boracic or phosphoric acids. Its sul- 
phate, when treated with sulphate of potash, yielded octahedral 
crystals of alum. 

The quantitative examination has been made by Mr. Peter 
Collier, assistant in this laboratory. For analysis, the mineral 
was ignited, then fused with carbonate of soda to determine the 
bases, and with carbonate of lime and chlorid of ammonium to 
determine the alkalies. The lithia'was in one instance deter- 
mined directly, and in the second case by difference, the potash 
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being weighed as platin-chlorid of potassium, and the amount 
deducted from the total chlorids. The water was determined by 
igniting the mineral with perfectly dry oxyd of lead, and the 
diflference, between this loss and the total loss on igniting the 
mineral alone was considered to be fluorid of silicon. Analyses : 
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The oxygen ratio of the ft.»,Si and fl is 1-93 : 20*97 : 18-51 : 11-91, 
or approximatively 1 : 10 : 9 : 6, indicating a composition be- 
tween that of euphyllite and that of margarite. The composi- 
tion here given is as accurate as was possible to obtain with the 
small amount of the substance operated upon. The physical and 
the pyrognostic characters alone are enough to prove the mineral 
to be a new species, and as such I take pleasure in giving it the 
name Cookeite^ after Professor Josiah P. Cooke, Jr., who I believe 
was the first to discover its remarkable pyrognostic characters. 

2. Jefferisite, a new mineral species. 

In the Ninth Supplement to Dana's Mineralogy, I described a 
chloritic mineral, which I referred with a query to vermictdite,^ 
It is the well known brownish chlorite-like mineral from the 
serpentine quarry near Westchester, Penn., and like the pre- 
ceding mineral exfoliates in a very characteristic manner when 
heated. I have recently learned, through Professor Dana, that 
Des Oloizeaux has determined vermiculite to be uniaxial in its 
optical characters, and consequently hexagonal in crystalliza- 
tion; and as the Westchester mineral is optically bi-axial, as 
stated in my first description of the mineral, it must form a 
distinct species. I propose for it the name Jefferisite^ after the 
well known collector, Wm. W. Jeflferis, Esq., of Westchester, the 
original discoverer of the mineral. 

I have recently received from Mr. Eaphael Pumpelly a similar 
mineral from Japan, possessing the same property of exfoliating 
when heated. Mr. Pumpelly informs me that it is found in the 
mountains of the Peninsula of Kadzusa, southeast of Yedo, and 
that it is used as an object of amusement by throwipg it on coals. 
The specimens he has sent are small six-sided prisms, two or three 
lines in diameter. They have a brownish color and are very 
similar in physical and pyrognostic characters to Jefferisite. 

' For the physical characters and chemical composition, see this Journal [2], rol. 
i, p. 869. 
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Art. XXXV. — Note on the Distribution of North American Birds; 

by A. E. Verrill. 

On page 87 of this Journal, Prof. Baird has referred to some 
observations made by me, in a paper published in the Proceed- 
ings of the Essex Institute, vol. iii, page 136, in regard to the 
division of the Eastern Ornithologioal Province into Canadian 
and AUeghanian Faunae. 

Since the publication of those observations they have been 
confirmed by many additional facts, and the boundaries have 
been more exactly defined, though not materially changed. In 
endeavoring to ascertain the physical causes which thus influence 
the distribution of birds in latitude, I have found that the essen- 
tial limiting cause is the average temperature of the breeding 
season, which for the majority of our birds may be taken as 
April, May and June. A line drawn upon the map of eastern 
North America representing the mean temperature of 50^ F., 
during these three months, will coincide with the southern bound- 
ary of the Canadian Fauna, as previously determined from the 
examination of the birds breeding in that subdivision. Another 
line representing the temperature of 65° will represent the south- 
ern boundary of the AUeghanian Fauna as distinguished from the 
Louisianian or Gulf State Fauna, which has also been admitted 
by Prof. Baird and others, from the characteristic birds of the two 
regions. This line commences on the Atlantic coast near Ports- 
mouth, Va., thence passes up the valley of the James Kiver to 
near Gordonsville, but on approaching the mountainous region 
u turns southward through North Carolina and Western Georgia, 
and, passing along the southern flanks of the Appalachian moun- 
tain system, turns to the north again, passing through Tennessee 
and Kentucky, and up the valley of the Mississippi, probably 
beyond Cairo, and along the lower part of the Ohio valley. 
Cincinnati seems to be just north of the line, its temperature 
varying in different years between 64° and 65°. Beyond the 
Mississippi valley I have not had data suflicient to determine 
either of these lines, but that of 50° seems to cross it in the vi- 
cinity of St. Paul, Minn. The Gulf State region may be con- 
sidered, also, as bounded on the south by the line of 80°, which 
would leave the southern part of Florida as a peculiar subdivi- 
sion, as suggested by Prof. Baird. 

Whether corresponding facts exist in the Middle and Western 
Provinces can only be determined by future observations, both 
ornithological and meteorological, but analogous facts would 
lead us to suppose that the same law will hold in all temperate 
regions at least, although it may be less apparent. Thus it has 
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been observed both in Europe and America that the temperature 
of the flowering and fruiting season mainly controls the distri- 
bution of plants in latitude. The line of 65°, average tempera- 
ture during June, July, August and September, indicating the 
northern limit of the grape culture, at the same time is nearly 
coincident with the northern range of various other plants. 
And in this country the same line agrees very nearly with that 
of 50° determined for April, May and June. It is, therefore, 
evident that the distribution of the birds may be very similar in 
some respects to plants, and consequently to insects and other 
animals dependent upon them for food, even though not depend- 
ing upon precisely the same season. 

The discovery long since made by Prof. Dana that the Crus- 
tacea are influenced in their distribution in latitude mainly by 
the temperature of the winter months is evidently connected 
with the same law. 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On the influence of the electro-negative elements upon the spectra oj 
the metals, — Diacon has published an interesting paper upon the influ- 
ence of chlorine, bronnine, iodine and fluorine upon the spectra of vari- 
ous elements and has confirmed and extended the results of Mitscher- 
lich. The memoir is preceded by a good historical introduction, and is 
illustrated by four excellent figures of spectra. The author sums up his 
results as follows: 

The chlorids of certain metals which are very rapidly decomposed in 
the gas-flame are at least partially volatilized in a chloridizing flame 
and are therefore capable of producing spectra. These spectra in gen- 
eral difier from those which are observed with the oxyds of the same 
metals in an oxydizing flame. 

The chlorid, bromid, iodid and fluorid of the same metal, placed in an 
oxydizing flame may give rise to bright lines, the position of which is 
different according to the salt examined. These lines, the duration of 
which is very variable, are always accompanied by the spectrum which 
we obtain with the oxyd. 

Since the lines which appear with the chlorids belong to spectra 
which characterize these salts when volatilized in a chloridizing flame, it 
is proper to consider the new rays which are presented by the bromids, 
iodids and fluorids, as forming part of the spectra which these compounds 
would give in flames which do not act upon them. Hence it follows 
that if it were possible to make with these salts experiments similar to 
those made with the chlorids, we should have for the same element, 
barium for instance, five different spectra. 

Diacon considers the influence of the electro-negative element upon 
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the spectrum to be placed beyond a doubt by his expeiinients as by 
those of Mitscherlich. The spectra given by Bunsen and Kirchoff for the 
alkah'ne-earthy metals are mixtures of the spectra which are obtained 
when the oxyd is ignited in an oxydizing flame, and those obtained by 
igniting the chlorids in a chloridizing flame. The spectra attributed by 
Mitscherlich to the chlorids are also in part mixtures of the same 
spectra. In the first case, however, the spectra of the oxyds predomi- 
nate, and in the second those of the chlorids. — Ann, der Chimie et de 
Physique^ t vi, 4th series, p. 6. w. G. 

2. On hydroxylamine. — Lobsen has succeeded in replacing an atom 
of hydrogen in ammonia by an atom of peroxyd of hydrogen or hydroxyl. 
The new ammonia is formed by the action of tin and chlorhydric 
acid upon nitrate of ethyl. The author employs a mixture of five 
parts, by weight, of nitric ether, 12 parts of tin, and 50 of chlorhydric 
acid of spec. grav. 1'124. The mixture becomes strongly heated after a 
short time, but not much hydrogen is evolved. When the action is over 
the tin is removed by sulphydric acid and the liquid concentrated by 
evaporation ; large quantities of salammoniac fii*$t crystallize out, and 
afterward the chlorhydrateof hydroxylamine, which is very easily soluble 
in water. This may be completely separated from salammoniac by dis- 
solving the mixed salts in absolute alcohol and precipitating the sal- 
ammoniac by bichlorid of platinum, which does not combine with the 
chlorhydrate of hydroxylamine. Leaving the ethyl out of consideration 
the formation of hydroxylamine may be represented by the equation 

NH03+6Hz=NH30+2H20. 

The chlorhydrate of hydroxylamine crystallizes from a hot saturated solu- 
tion in alcohol in needles or in broad leaves ; its formula is NH3O . HCl. 
The sulphate has the formula 2NH3O . HgSO^. The nitrate could not 
be obtained crystallized; the oxalate crystallizes in beautiful prisms 
which have the formula 2,li^n^^ .^^^^B^. It is not yet decided 
whether hydroxylamine can be prepared pure in the isolated state. 
When a concentrated solution of a salt of this base is treated with 
caustic potash, nitrogen is given off" rapidly and ammonia is formed. 
The decomposition may be represented by the equation 

3NH30=NH3+2N+3H20. 

Ift dilute solutions the decomposition takes place gradually. When 
sulphate of hydroxylamine is precipitated by baryta water a more stable 
solution of the oxyd is obtained. This may be boiled without rapid de- 
composition ; by distillation a part of the hydroxylamine passes over 
with the vapor of water. When chlorhydrate of hydroxylamine is 
rubbed with oxyd of copper a slow evolution of gas takes place, and in 
this gas deutoxyd of nitrogen may be detected. — Monatsher, der Berliner 
Akad,, S. 359, July, 1865. Quoted in Chemisches Central Blait,^ No. 
61, p. 970. w. G. 

3. On a new sulphid of Carbon, — Low has described a new sulphid of 
carbon obtained by the action of an amalgam of sodium upon the 
bisulphid. When semifluid amalgam of sodium is shaken with bisul- 
phid of carbon in a well corked bottle the temperature of the mixture 
rises, and the process is complete when after repeated addition of the 
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bisulphid heat is no longer evolved. If the mixture be then thrown into 
water a blood-red solution is formed, which, after filtering, contains much 
mercury ; by passing sulphuretted hydrogen for some time into the 
solution this may be removed. The dark red solution is then to be 
poured into dilute chlorhydric acid with constant stirring. A flocky red 
substance is separated which aggregates to a tough resin, while much 
sulphuretted hydrogen is given off. The resinous mass is to be washed 
continuously with hot water as long as it smells of sulphuretted hydro- 
gen. On cooling it becomes brittle, and then yields a violet-brown 
glistening powder which may be purified by solution in bisulphid of car- 
bon, filtration and evaporation. The new sulphid is but slightly soluble 
in alcohol and ether, but is readily soluble in bisulphid of carbon with a 
red color. It dissolves in the pure alkalies, as well as their carbonates, 
with partial decomposition, but appears to be taken up by alkaline sul- 
phids without alteration. Concentrated sulphuric acid dissolves it with 
a red color and water precipitates it from this solution. Nitric acid of 
1*5 attacks it violently and appears to form a new acid. Heated in a 
closed tube to 100® the new sulphid melts to a tough resin and remains 
in this state after the temperature rises to 150°. Sulphuretted hydrogen 
is then given off. At 200® an amorphous yellow body sublimes and on 
further heating much voluminous carbon remains. Analysis gave for 
the new body the formula C^SqH. The author explains its formation 
by the following equations : 

I. 2C2S^+NaHg=:2NaC2S3+NaS.HgS. 
II. 2NaC^S3-f NaS. HgS+HS= 2NaC2S3+NaS . HS+HgS. 
III. 2NaC2S3+NaS.HS+3HCI=3NaCl+2HS+2HC2S3. 

L5w regards the body 0^83 as a radical analogous to cyanogen or 
methyl. The compounds of this radical with the alkaline metals are 
dark-red to black and easily soluble in water; those with the heavy 
metals are brown or black precipitates. — Ckemisches Central BlatL, Nov. 
8, 1865, p. 941 ; from Wiitstein's Vierteljakresberickt, Bd. 14, S. 483. 

w. Q. 

II. MINERALOGY AND GEOLOGY. 

1. Recent developments with regard to the Geology of California made h^ 
the Survey under the direction of Prof. J. D. Whitney, State Geologist 
(Communicated by Prof. Whitney in a letter to Prof. W. H. Brewer, 
dated San Francisco, Jan. 19, 1866.) — During the past summer, Mr. 
Eemond has traced the belt of Jurassic rocks, first discovered on the 
Mariposa Estate, as far as the Stanislaus River, finding fossils at several 
localities, the Ancella Erringtoni being the most abundant, although 
several new species of other genera have been found. It is probable 
that we shall be able to follow this belt entirely through the Sierra 
Nevada in the course of our detailed explorations. 

The results of Mr. Remond's work in Mexico during the past two 
years aae quite interesting, asd will be prepared by him for publication. 
A sy(Uq)sis of his principal results will soon be forwarded to the Journal 
of Science. As one of the most striking facts, may be mentioned his 
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discovery of plants in connection with the valuable beds of anthracite in 
Sonora. These plants have been examined by Dr. Newberry and are re-^ 
ferred by him to the Triassic epoch. 

I am pained to have to add that the state of Mr. Remond^s health has 
obliged him to resign his position in our Survey, and that he is about to 
leave for Chili, where, however, his acquaintance with the rocks and fos- 
sils of California cannot fail to stand him in good stead, and if his 
health allows it, he will, no doubt, be able to add much to our rather 
scanty stock of information in regard to the geology and mining inter- 
ests of that extremely interesting country. 

Messrs. King and Gardner have been temporarily detached from our 
Survey and have gone to Arizona, in company with Mr. C. A. Brinley, an 
amateur photographic artist. These gentlemen have been enrolled in the 
service of 4he United States as assistants to the Engineer corps, and are 
attached to Gen. Mason's staff. They are well furnished with instru- 
ments for astronomical and topographical work, and will in all proba- 
bility have an excellent opportunity to add to our knowledge of the 
geography and geology of a region which is now attracting much atten- 
tion, and in regard to which we stand much in need of more light. 

Mr. Gabb has been engaged for some time past in working up the 
invertebrate fossils of the Tertiary rocks of California. The first portion 
of his work, containing descriptions of about fifty new species, has gone 
to the printer. It will form the beginning of volume II of the Paleon- 
tology of California. The plates, thirteen in number, will also be en- 
graved as soon as possible, having been all drawn. A considerable 
number of new Cretaceous fossils have been collected by the members 
of the Survey and others, and a portion of them have been drawn. Mr. 
Gabb is now engaged in exploring some portion of the Coast Ranges 
south of the Bay of Monterey which have not yet been visited by any 
of our corps. This duty will probably occupy him for the next four or 
five months. 

The collection of fossils recently brought to our oflSce from the Stato 
of Nevada have added considerably to our knowledge of the geology of 
the region east of the Sierra. The astonishing development of tho 
Upper Trias in Nevada becomes more and more evident, and it is indeed 
remarkable that such immense outcrops of highly fossiliferous rocks, ex- 
tending over so vast an area, should have remained unknown so long^ 
although the country has been so often traversed by exploring parties. 
"We have received from Mr. Blatchley fine specimens of some of the most 
characteristic species of the Trias of the Humboldt Ranges, and which 
come from as far east as Ion. 1 1 7°. Triassic fossils have also been found 
150 miles south of Union ville and nearly in the same longitude as the 
most western Humboldt range. I feel confident that we shall be able to 
obtain very important additions to our stock of knowledge with regard 
to the geology of the Great Basin during the coming season, and shall 
make arrangements to have work done there at some points which 
promise very interesting results.- 

The statement made in the newspapers and copied into the Journal of 
Science, that Mr. R. H. Stretch had been appointed State Geologist of 
Nevada, is not correct. The requirements of th^ Legislature that a sur- 
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vey of the State should be made in eight months on an appropriation of 
$6000, was so raanifestly absurd, that the governor declined to make 
any appointment. 

As soon as the Legislature has acted in reference to the continuance 
of the Survey, I shall lake pleasure in communicating our plans for the 
prosecution of the work during the coming season. 

2. On Native Lead from the Northwest shore of Lake Superior ; by 
Prof. E. J. Chapman, of Toronto. — As a natural product, lead is well- 
known to be of exceedingly rare occurrence in the simple or metallic 
state. On this continent — apart from its occurrence in the meteoric iron 
of Tarapaca, in Chili*-it has hitherto been noticed only at one spot, 
namely : in a galena vein, traversing limestone (of unstated geological 
age), near Zomelahuacan, in the Province of Vera Cruz, in Central Mex- 
ico. The specimen, from the locality now under considerationi, was ob- 
tained by Mr. Mclntyre, of Fort William, at a spot near the celebrated 
Dog Lake of the Karainistiquia. The lead occurs in this 8pecimen-»-the 
only one, I believe, discovered — in the form of a small string in white 
semi-opaque quartz. The quartz, which constitutes a narrow* vein, does 
not appear to contain the slightest speck of galena, or of any other sub- 
stance, except a small quantity of specular iron ore; and the unaltered 
appearance of the latter is such as to preclude the supposition of the lead 
having been derived from galena, or other lead compound, by artificial 
heat. Before coming to my hands, the specimen had been examined by 
Mr. T. W. Herrick, whose extensive surveys and explorations in this re- 
gion are so well known, and by him it was looked upon as metallic lead. 
My experiments fully confirm this determination. The lead, when cut, 
presents the ordinary color, softness, and ductility of the pure metal. 
The specific gravity cannot be properly taken, on account of the very small 
quantity at command, the larger portion of the lead having been used up 
before the specimen came into my possession. Tested by the blowpipe, 
however, the substance melts readily, and volatilizes; imparting a blue 
tint to the flame-border, and forming a yellow ring of oxyd on the char- 
coal. The fused globule is perfectly malleable. On the cupel, it becomes 
entirely oxydized and absorbed, without leaving a trace of silver. The 
cupel-stain, when cold, is of a clear yellow color, showing the absence of 
copper, nickel, &c. The nitric acid solution yields with reagents the or- 
dinary reactions of lead-oxyd. The substance is distinguished from ga- 
lena by its ductility, and by yielding no sulphur-reaction with carbonate 
of soda before the blowpipe. From bismuth, also, it is distinguished by 
its perfect malleability, as well as by the blue color which it imparts to the 
outer border of the blowpipe flame. As a further test, it may be stated 
that a small cutting, placed in a solution of bismuth in nitric acid, pro- 
duces a black arborescent precipitate of that metal. 

This discovery is interesting, not only from the extreme rarity pi Na- 
tive Lead^ but from the fact, also, that in the few undoubted European 
localities in which the metal has been found, the latter is generally ac- 
companied by gold. The quartz in which the Lake Superior specimen 
occurs has, curiously enough, the somewhat waxy aspect and other char- 
acters, more easily recognized than described, of the gold-bearing quaitz 
of California and either auriferous districts ; and the geological position 
jot the bounding rock, immediately abor^^at of the Huroniaa strata, is 
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in a measure identical with the horizon of the gold-bearing rocks from 
which the auriferous deposits of Eastern Canada have been derived. No 
gold has hitherto been met with, however, in the sands of the Kaminis- 
tiquia or other streams of Thunder Bay. — Canadian Journal for Nov,^ 
1865. 

3. Notes on Wisconsin Drift ; by J. S. Buss. (Communication, dated 
Door Creek, Dec. 4, 1864.) — Recently I took occasion to examine in Low- 
ell, Dodge Co., Wisconsin (!at. 43® 18', long. 88° 51^'), some large boul- 
ders taken from hills or ridges, and in part from only slight elevations 
above the common level, and I found in them positive evidences of the 
drift movement. One was rough, for instance, on one side of the more 
elevated part of the stone, while on the other, it was quite well smoothed 
and groovedy the grooves running rather obliquely across. The smooth 
side was very nearly flat. Another, found in the same excavation, exhib- 
ited these traces of grooving and polishing in the central portion, their 
course being that of the longest diameter of the boulder. Either of 
them may perhaps weigh a ton. 

Still another feature is seen twenty-five miles from the former place, in 
which the limestone in a railroad excavation, lying between two low tracts 
of low land, is only covered by perhaps five or six feet of recent deposits, 
and where this is left bare, owing to the denuding action of the rains, is 
plainly to be seen the same smoothing and grooving. On both sides, the 
grooves are exactly in line^ although the rock is removed four feet below 
the surface of the lime rock. The polishing is in the direction southwest 
by south. These low tracts have undoubtedly been filled up, having once 
been very much deeper on either side of the flat rock — a rock that was 
once the summit of quite a high elevation, and which must have been 
acted upon similar to the high hills and mountains of New England. 

There is still another fact which T will mention. On a recent visit to 
the Chicago lake tunnel, I saw small boulders which were taken four 
thousand one hundred and thirty-seven feet (4,137) from the mouth of 
the tunnel, with the same- markings, the grooving being the more promi- 
nent feature. Small pieces of copper-bearing stone, like that of Lake 
Superior, is also found there. It appears, therefore, that small boulders 
found far down beneath the bed of Lake Michigan bear the same marks 
as those obtained in our Wisconsin hills.. 

4. On Borax in California ; by Prof. J. D. Whitney. — ^Some explora- 
tions have been made around the lower end of Clear Lake, more particu- 
larly for the purpose of getting an idea of the very interesting locality of 
borax, which is found in this region. 

Clear Lake i& about sixty-five miles northwest of Suisun Bay, and 
about thirty-six miles from the Pacific. It is believed to be about twenty- 
five miles long, but has never been surveyed, so that its shape and sitse 
are not accurately known. * * * 

At the angle where the narrow part of the lake opens out to the west 
is a high mountain, which comes down with a precipitous front to the 
water, and which is supposed to be about 2500 feet above the lake-level. 
It is called the " Uncle Sam Mountain," and, as seen from the opposite 
side of the lake, it appears to be made up of a closely folded synclinal 
mass, probably of somewhat metamorphic Cretaceous sandstones. On 
the southwest side, and to the southeast, volcanic materials and rocks oc- 
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cupy the surface, as is well seen in a crater-like depression on tbe south- 
west side of the narrow arm of the lake, called " Thnrston's Lake," which 
is partly covered by water, and surrounded on all sides by high cliffs of 
volcanic rocks, appearing as if it might have been one of the vents from 
which the eruptive matter, ol>sidian, ashes and pumice, so abundant in 
this region, were ejected. On the eastern side of the narrow arm of 
Clear Lake, nearly opposite to, and about four miles distant from, Thurs- 
ton's Lake, is a large accuniuUtion of volcanic materials, with much ob- 
«idian and pumice. In fact, all through the chain of the Coast Ranges 
in this direction, down Grizzly Canon to Bear Valley, on the trail to 
Colusi, there are hot springs and the remains of Solfatara action, indica- 
ting strongly a cross- fracture in this region, through which the volcanic 
agencies have made themselves perceptible, and which probably connects 
on the southwest with the Geysers, thus forming a line of volcanic action 
nearly if not quite across the chain. 

Among the evidences of the former working of volcanic forces in this 
region, there is nothing more interesting and remarkable than the so- 
called " Borax Lake" and its vicinity. This lake occupies a depression 
on the east side of the narrow arm of Clear Lake, from which it is sepa- 
rated by a low ridge of volcanic materials, lying loosely heaped together, 
And consisting of scoriae, obsidian, and pumice. The Borax Lake is of 
variable dimensions, according to the season of the year and the compar- 
ative dryness of the season. When examined (September, 1863), the 
water occupied an area about 4000 feet long, and 1800 feet wide in the 
widest place, and its shape was irregularly oval, its longer axis being 
turned in the direction of east and west, magnetic; it has once extended 
nearly twice as far to the southeast, as the ground is hardly raised above 
its present level in that direction for nearly a mile. The lake is said to 
have been entirely dry during the summer before the great fains of 
1861-62. In 1863 the water was about three feet deep. 

The existence of this lake was first made known to the world by Dr. 
J. A. Veatxjh, who examined it in September, 1856, and detected the 
presence of borax in its waters ; but it was not until some months after- 
wards that the existence of a large bed of crystals of this valuable ma- 
terial in the bottom of the lake was discovered. The land about here 
has been located by the *' CfUifornia Borax Company," the agents of 
which have caused explorations to be made, have had the waters care- 
fully analyzed, and were, in 1864, preparing to manufacture borax on a 
large scale. 

The water collected from the Borax Lake, in September, 1863, as 
analyzed by G. R Moore, contained 2401*56 grains of solid matter to 
the gallon, of which about one-half was common salt, one-quarter car- 
bonate of soda, and the remainder chiefly borate of soda, there being 
281*48 grains of the anhydrous biborate, equal to 535*08 of crystallized 
borax to the gallon. Traces of iodids and bromids were also detected. 
A sample of water taken from the interior of a cofFer-dam sunk in the 
middle of the lake, and which had been allowed to fill by percolation 
from the bottom upward, was found to be more concentrated, yielding 
3573*46 grains of solid matter to the gallon ; but it contained nearly 
the same ingredients, and in the same proportions, as the water of the 
lake itself. The borax, being the least soluble substance contained in 
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any notable quantity in the water, bas in process of time crystalh'zed 
out to a considerable extent, and now exists in tbe bottom of tbe lake 
in the form of distinct crystals, which are of all sizes, from microscopic 
dimensions up to two or three inches across. These crystals form a 
layer immediately under the water, intermixed with blue mud, of vary- 
ing thickness ; as observed in the coffer-dam sunk in 1863, the layer of 
crystals was about eighteen inches thick, and beneath it was mud with- 
out crystals. The thickness, however, of the deposit is undoubtedly very 
variable, and there are, in places, several layers of them separated by 
beds of clay or mud. It is believed, by those who have examined the 
bottom of the lake, that several million pounds of borax may be obtained 
from it by means of movable coffer-dams, at a moderate expense, and so 
as to yield a handsome profit to those engaged in the enterprise. How 
much of a supply of water could be obtained by boring, and what its 
quality would be, can hardly be settled in any other way than by actual 
experiment. 

Lying about a mile beyond the ridge which borders the Borax Lake 
on the northeast, and at the foot of a shorter arm of Clear Lake which 
extends ofif to the southeast parallel with the longer one, is an interesting 
locality where solfatara action is still going on, and where a large amount 
of sulphur has accumulated. This is called the " Sulphur Banks.*' It 
consists of a much decomposed volcanic rock, fissured in innumerable 
places, through which fissures steam and gas are constantly issuing, and 
all over and through which large quantities of sulphur have been depos- 
ited, so as to give the mass, from a little distance, the appearance of being 
entirely composed of this material. Into some of these cavities a pole 
may be inserted for several feet, and they are often lined with fine crys- 
tallizations and stalactites of sulphur. No doubt a large quantity of this 
material could be obtained here, and the time will probably come when 
it will be made available. It is the largest deposit which we have seen 
in the State, covering several acres of ground ; but to ascertain its value 
and determine the quantity of pure sulphur it contains, it would have to 
be dug into at various points. 

Near the sulphur bank, just at the edge of the lake, is a hot spring, of 
which the outlet is, even at low water, partly beneath the lake, so that 
the amount which fiows from it cannot be ascertained without some ex- 
penditure, to keep out the surrounding water. The flow of this spring 
seems to be quite variable at different season^ and probably the amount 
of materials it holds in solution is far from constant. Dr. Veatch found 
.the area over which hot water was percolating through the sand to be 
150 by 75 feet in dimensions; at the time of our visit it was much less; 
nor was the estimated yield anything like as great as he made it, namely, 
three hundred gallons per minute. 

The water of this spring, as analyzed by Mr. Moore, is found to be of 
a remarkable character ; his analysis is subjoined. 

Grains in one gallom 

Chlorid of potassium, trace. 

Cblorid of Rodium, 84 62 

lodid of magnesium, •..«. *09 

Bromid of magnesium, trace. 

Bicarbonate of soda, • 76*96 

Am, Joub. Sol— Sbooitd Sbries, Vol. XLI, No. 128.— Marok, 1866. 
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Bicarbonate of ammonia, 107'76 

Biborate of soda, « 108*29 

Sulphate of lime, trace. 

Alumina, 1*26 

Carbonic acid (free), ••• . . 86*37 

Silicic acid, 8*23 

Matters volatile at a red heat, 65*77 

484*35 

In this table the constituents are necessarily calculated as anhjdrou9 
salts; the biborate of soda, however, contains about 47 per cent of 
water when crystallized, and the 103*29 grains given above, correspond 
to 195*35 of crystallized borax. The most extraordinary feature in the 
above analysis is the very large amount of ammoniacal salts shown to 
be present in this water, in this respect exceeding any natural spriog- 
water which has ever been analyzed. Mr. Moore thinks that, as in the 
case of the boracic acid waters of Tuscany, this ammoniacal salt may be 
separated and made available for economical purposes. This locality is 
worthy of a most careful examination to ascertain how considerable a 
flow of water can be depended on. — From Prof, J, I). Whitney*8 Geo- 
logical Survey of California^ vol. i, p. 96. 

Additional note, — ^The San Francisco papers received last Saturday 
state, in regard to the California borax: During the year thoy have sup- 
plied the local demand of thirty to forty tons and shipped two hundred 
tons to New York. The borax is collected from the mud at the bottom 
of the lake, during the dry season, the yield last season averaging about 
two and a half tons per day. The " crude borax " thus obtained is "so 
pure that the Mint and assay ers of the city use the crude article in pref- 
erence to the refined brought from abroad." — Weekly Bulletin, Jan. 13th. 

6. Gigantic Marsupials of Victoria, Australia, — A very interesting 
addition to the National Museum collection of Melbourne, has recently 
been made through the kind oflSces of Dr. Greeves, who has on former 
occasions greatly en rich ei the museum with fossil bones. The present 
addition is a small series of four specimens found at Murchill Station 
(belonging to Mr. John Bell), presented by Mr. Charles Dyson, of Market 
Square, Geelong, through Dr. Greeves, and giving evidence of two gigan- 
tic animals of great rarity in Victoria, and of which the national collec- 
tion had hitherto no examples. The largest specimen is a fragment of 
the posterior part of the left ramus of the lower jaw, with the last molar 
tooth, of the Nototherium Mitchelli, an extinct gigantic marsupial herbi- 
vorous animal, as big as a bullock in the body, intermediate between the 
kangaroo and native bear in affinities, not hitherto known to occur in 
Victoria. Immediately with this specimen were two great canine teeth 
about the size of those of a tiger, and nearly the same shape of root, 
which is coarsely sulcated longitudinally, the conical crown being worn 
down obliquely by use like those of a very old Tasmanian species (^Sar- 
copkilus ursinus), specimens of which can be seen in the case on the left 
hand of the entrance to the gallery in the National Museum building at 
the rear of the university. These teeth are of the highest possible inter- 
est to the Australian geologist and zoologist, as they are the first remains 
of this part of the extinct gigantic carnivorous marsupial, the ThylacoUo 
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carni/ex, which have ever been found, and they help to prove the truth of 
Prof. Owen's suggestion, that at the time when the gigantic Diprotodons 
lived in Australia there was a powerful carnivore large enough to 
tear them in pieces, and prevent their undue increase, most nearly 
related in savage disposition and general structure to the Tasmanian spe- 
cies above referred to, but about a third larger than the largest living 
lion." — Reader^ Oct 28, from the Melbourne Argus, 

6. On Pkospha^ Deposits recently discovered in North Wales ; by 
Br. Aug. Voeloker. — An extensive mine, containing several phosphatic 
minerals, was accidentally discovered early last year by Mr. Hope Jones, 
of Hooton, Cheshire, whilst he was searching for other minerals in the 
neighborhood of Cwmgynen, about sixteen miles from Oswestry. Mr. 
Hope Jones found the phosphatic mine to be continuous for more than 
a mile, and to come within twelve feet of the surface. It is not far from 
the clay slate and lead-bearing district of Llangrynag. The strata (slaty 
shale) contain several beds of contemporaneous feldspathic ash and 
scoriae, and the usual fossils of the Llandeilo series are found, but not in 
great numbers. The strata are vertical, and run east to west, or, more 
correctly speaking, fifteen degrees north of west (magnetic). 

A true vein, or fissure containing vein deposit, partially metallic, di- 
vides two phosphatic deposits. One of them is nearly three yards in 
thickness, and embodies phosphatic limestone beds, containing from ten 
to upwards of thirty-five per-cent of phosphate of lime. The other, and 
more valuable deposit is a yard and a-half thick, and consists of a black, 
graphitic shale, largely impregnated with phosphate of lime. This de- 
posit is free from carbonate of lime, and much richer in phosphate of 
lime than the first-mentioned deposit. In specimens taken at a depth of 
about twelve feet from the surface. Dr. Voelcker found from 54 to 66 
per cent of phosphate of lime in this phosphatic shale. At a greater 
depth the shale becomes richer in phosphates, and, consequently, more 
valuable. In the deeper specimens the proportion of phosphate of lime 
amounted to 64^ per cent. This phosphatic mine is readily accessible, 
and naturally drainable to a depth of about 600 yards (?), and contains 
many hundred thousand, if not millions, of tons of valuable phosphatic 
minerals. The discovery of this extensive mine in England appears to 
be of great importance to the English agriculturalist, who at the presenfc 
time consumes annually many tons of phosphatic minerals in the shape 
of superphosphate and similar artificial manures. — Proc, Brit, Assoc,^ 
Header, Oct 21. 

7. Observations on Certain Drifts and Ancient River Beds of Siluria 
and South Wales; by Mr. Symonds. — The nearly total submergence of 
Siluria and Wales during the marine glacial period the author considered 
as proved by the position of marine shell-bearing drifts, containing large 
ice-worn erratics, upon mountain platforms in North Wales. These 
drifts have been found in several localities at the height of nearly 2,000 
feet above the sea. Tlie conclusions arrived at by Sir Charles Lyell, Pro- 
fessor Ramsay, and others, are well known, and they all tend to prove 
that large portions of Wales and Siluria were submerged during a 
period of the glacial epoch, which may be denominated as the glacial 
marine period. If this was the history as regards North Wales, Mr. 
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Symonds contended that it applies also to South Wales, almost the whole 
of vrhich he believes to have been submerged during this glacial marine 
period. Accompanied by his friend, the Rev. Jas. Hughes, he had 
crossed the hill of Craig Turch this summer, where the river Cothi rises, 
half-way between Llandovery and Tregarron, among the wildest scenery 
of South Wales. Here he observed large erratic rocks resting on drift 
similar in position to those of the Maenbras below Snowdon ; and he be- 
lieved these erratics to have been transported from afM|by ice-rafts floating 
over a glacial sea. The hill platform of Craig Turcn, like that of Moel 
Tryfaen, and the Snowdon country, had been elevated in the course of ages 
to its present height In the accumulation of the marine drifts of the 
Snowdon country there could be no doubt about their origin, for they 
contain numerous sea-shells, and many striated, polished, erratic blocks, 
which must have been dropped into them by floating ice. The author 
thinks some of the more elevated mountain platform drifts of South 
Wales must be attributed to the same origin — viz., a glacial marine 
origin. 

But, while believing that there are unmistakable proofs throughout 
Siluria of long periods of submergence and of gradual elevation, as 
proved by the position of marine boulder-bearing drifts at different eleva- 
tions, the author maintained that the effects of landice and snow in 
transporting great masses of local rocks to long distances had not been 
sufficiently observed. He always suspected the ice-raft or iceberg theory 
when applied to the transportation of any erratic which he did not see 
covered up and lying in stratified marine deposits of sand and gravel, like 
those on Moel Tryfaen. He had observed immense deposits of transported 
rocks so peculiarly local that it seemed impossible to suppose they could • 
have been left by icebergs or rafts. No geologist could explore the val- 
leys of the Wye, Severn, Usk, Towy, Tivy, Cothi, Rheidol, Yswith, Teme, 
and Lugg, without observing that the heads of those valleys were at one 
time filled with unstratified boulder clay or till, and that through this 
till the rivers have excavated their channels. This till is entirely unlike 
the stratified boulder-bearing silts of marine origin. The boulders con- 
tained in this till are all local, are frequently elevated above all signs of 
even the most ancient river action, have never been acted upon by water 
action of any kind, and, though belonging to rocks en situ in the district, 
have been carried across particular districts and down particular hills; 
while as regards the erratics borne by icebergs they are mingled and het- 
erogeneous. On many hills in Wales you observe boulders of entirely 
local origin studding hill sides and resting on rocks to which they do 
not belong, but they have a local distribution, and have been derived 
from a local center. He had observed also that in numerous instances 
the transported rocks never crossed a valley, as in the case of Dean 
Forest, where masses of millstone grit and mountain limestone are found 
on one side of the valley, but not one can be found on the hills across 
the Wye. If these bouldere had been moved by iceberg agency it was 
impossible to understand how the ice rafts moved so peculiarly as always 
to adapt themselves to the rocks in situ on the hills, and did not some- 
times depart from one direction and strand large masses somewhere out 
of the line of the existing valleys and the lines of the hill slopes. The 
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whole tendency of Mr. Syraonds's paper was to show that since the ele- 
vation of the land into its present condition glacial phenomena were 
continued long after that elevation, and that although there are evidences 
of marine glacial action, those evidences have biien much obliterated 
and destroyed by the long-continued and later effect of land-ice and 
snow. He attributed the transportation of the masses of subangular 
gravel, which contains large erratics from the Malvern range, and are 
distributed in patches on the Hanley and Castle Morton plains, to the 
effect of a mass of frozen snow and ice which in former days stretched 
from the Malverns down to the plains. The ancient river terraces of 
Siluria are well marked, and stand out in some instances at a height of 
1,000 feet above the existing river channels. In \Vorcestershire it is dif- 
ficult to make out where the marine conditions ended and the river con- 
ditions commenced. The section at Pull Court, opened up by the funds 
of the Malvern Field Club, he thought contained subfossil marine shells. 
These evidences broke down under the investigations of Mr. Gwynn 
Jeffreys. The specimens were all worn secondary fossils ; so whether 
those high-level drifts were marine or freshwater remains yet to bo 
proved. — Ibid, 

8. The Buckler-head Fish, — Mr. Ray Lankester, of Downing Col- 
lege, Cambridge, read a paper "On the British Species of Cephalaspis 
and the Scotch Pteraspis.*' He stated that he had acquired a very large 
mass of evidence by the assistance of various friends, particularly Mr. 
Powrie, the laird of Reswollie, Forfarshire. From these specimens he 
was able to determine that there were only four British species of Ceph- 
alaspis, and they were (7. Lyellii, of Agassiz, confined to Scotland and 
perhaps the passage-beds of Herefordshire {C, omaius) ; C, Murchisoni^ 
of Egerton, that common in the cornstones, which was a distinct and un- 
named species ; C. Aaterolepis, of Dr. Harley, a well-marked form, found 
in the cornstones ; and C, Salweyi^ of Egerton, also very well charac- 
terized. — Ibid, 

9. On the occurrence of an internal convoluted plate within the body 
of certain species of Crinoidea ; by James Hall. — ^During the investiga- 
tions upon the Crinoidea of the Carboniferous Limestones of Iowa, there 
were discovered in the broken bodies of several species, a vertical convo- 
luted plate, filling a large part of the cavity of the body. At that time 
I showed several of these specimens to Prof. Agassiz, who informed me 
that he had observed a similar convoluted plate in the body of Comatula. 

This convoluted intestinal plate was first observed in the body of Acti- 
nocrinus pentagonus, and afterwards in Aciinocrinus longirostris^ AcU 
erodus, Act. Verneuili, and in a species of the type of Act, umbrosus. In 
several of the specimens, and this is apparently true of all the Actino- 
crini, the opening into this convoluted sac is wider at the apex, and be- 
comes gradually attenuated below and pointed toward the center of the 
basal plates where it is attached. The lower portion is twisted not unlike 
the lower portion of some univalve shells, and this organ, in one speci- 
men, presents a very close resemblance to a small Bulla or similar shell. 
In Actinocrinus longirosiris this organ is proportionately very large, the 
sides straighter and less curved, and very wide at the top. — Froc, B, S, 
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10. Researches in the Lingula Flags in South Wales ; a joint report 
by Mr. H. Hicks and Mr. J. W. Salter. — The results of these researches 
have led to the discovery of an entirely new British formation, and the 
authors propose a new terra for the group. The district of St. David's 
was anciently called *'Minevia," and hence, following the example of 
the best geologists — viz., first to ascertain the position, then the fossil 
contents of a group, and then to name it — the authors propose the term 
" Minevian" for the lowest division of the " Lingula flags." Mr. Hicks 
described five sections north and south of St. David's — the coast afford- 
ing admirable views of all the beds, from the central syenite through the 
olive, grey, green, and purple beds of the Lower Cambrians, into the 
light grey, black, and grey shales of the Minevian group. Some of the 
sections show a passage from this group into the Ffestiniog group of 
Professor Sedgwick, which forms the main mass of the *' Lingula flags 
proper," and in Whitesand Bay these are again overlaid by the Skiddaw 
group and the Llandeilo flags. Each of the sections has shown fossil 
traces after a long and persevering search. But the section at Forth 
Rhaw is not only the typical one, but contains all the principal fossil 
types — trilobites of six or seven genera, and about fifteen species; Brach- 
iopod and Pteropod shells, Cystidese, and sponges of two or three differ- 
ent kinds. AH of them are distinct not only as to species, but usually 
as to genera also, from the overlying rocks of the true " Lingula flags." 
And as the history of discovery in the Paleozoic rocks has always been 
that every group beneath the Old Red Sandstone containing a distinct 
fauna has received a separate name, the authors hold it of prime im- 
portance not to confound this fauna with that of any of the overlying 
rocks of the Silurian or even Upper Cambrian systems. If Llandeilo, 
Caradoc, Llandovery,- and Wenlock imply distinct periods of creation, 
much more does the term "Lingula flag" and "Ffestiniog group" 
indicate a more remote period, in which not even the genera of fossil 
animals common in the great Silurian deposits are to be found. All is 
distinct and anterior, lower in point of organization, more limited in 
point of numbers ; the species even, with some exceptions, diminishing 
in size. We seem to be coming to the zero of animal and vegetable life. 
As indicative of the value of a close observation of these old faunae, it 
may be sufficient to say that by means of this Minevian group we can 
tell the true horizon of the gold-bearing rocks of Wales ; we can iden- 
tify accurately the oldest fossil-bearing strata of Bohemia and Sweden 
with those of our own country ; and assign them their exact position in 
the Palaeozoic series. The genus Paradoxides becomes in this way one 
of the medals of creation, and the index of a most remote age — so re- 
mote, that only a few, and those the humbler members of the inverte- 
brate classes, inhabited the sea before the cuttlefish or the nautilus was 
created, as these last were long anterior to the very earliest of the fishes. 
With regard to the distribution of the fossils themselves, the lowest beds, 
which actually lie among the uppermost coai*se beds of the Cambrian 
grits, only distinguished from them by the want of purple color, contain 
a species of Paradoxides {P, Aurora)^ with which are associated some 
minute Trilobites, Agnosttts^ Microdiscus, &c. Farther up we have Par- 
adoxides again, but of a distinct species and larger. The mass of the 
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fossils then come id, both crustaceans, shells, and sponges ; and high up in 
the series a third Paradoxides, so large as to attract general notice — the 
"well-known P. Davidis, Specin[)ens of each of thera were exhibited on 
the reporters' table. Mr. Hicks described beds of contemporaneous trap, 
such as had been previously noticed by his colleague, but also showed 
their origin and direction ; and the faults of the region were touched 
upon, but could not be fully described. The district is evidently a pro- 
lific one, containiug a new and most interesting formation ; and as St. 
David's cathedral is now being restored, and as there is an excellent 
bathing strand close by, it is likely that this remote icorner of the island 
will attract both geologists and non-scientific visitors. The time allotted 
to the authors was so short, and the President's mandate so urgent, that 
scarcely even the general facts of the communication could be touched 
upon. — Proc, Brit, Assoc,, Reader^ Nov. 11, 

III. BOTANY AND ZOOLOGY. 

1, Botanical Necrology for 1864 and 1866. — Following a chronologi* 
cal order we have first to mention a botanist whose decease, although oc- 
curring in the year 1862, has only recently been known to the world of 
science : — 

Dr. Christian Friederich Lessing, — the author, in 1832, of the classical 
Synopsis Qenerum Oompositarum^ in honor of whom and his celebrated 
grandfather, Gotthold Ephraim Lessing, Chamiso named the little Cali- 
fornian Aster-like Lessingia Germanorum — had entirely disappeared from 
view for thiMast thirty years. About that time he went to Siberia, with 
a view to botanical explorations ; but engaged in raining speculations, 
practiced medicine, and finally became a brewer, with ill fortune in all 
his undertakings, as it appears. These facts seem to have come to light 
only since his death, which, as stated by von Schlechtendal in the Botan- 
ische Zeitung, took place in the year 1862, at Krasnojai-sk, a village on 
the Jenisei, between Tomk and Irkutsk. 

Nicolaus TurczaninoWy one of the oldest Russian botanists, author of 
many botanical papere, and of a Flora Baicalensi-Dahurica, died at 
Oharkow, in January, 1864. He had suffered, during the last years of 
his life, by a fall from a ladder in his herbarium. Several years ago his 
large herbarium was made over to the University of Charkow. 

Hermann Cruger^ at the age of 45, died Feb. 28, 1864, in San Fer- 
nando, Trinidad, where he was the Superintendent of the Government 
Botanic Garden. He was the author of several interesting papers in the 
Botanische Zeitung upon vegetable anatomy and morphology ; and he 
had taken up the subject of the fertilization of Orchids by the aid of in- 
sects, — a subject on which much was to be expected from his ability and 
excellent opportunities. A short paper of his, containing his observa- 
tions on Catasetum, Stanhopea^ <$z;c., communicated to Mr. Darwin, was 
published, after his death, in the 31st No. of the Journal of the Linnsean 
Society. 

Francis William Junghukn, a botanist who in former years made con- 
siderable collections in the Dutch East Indies, and who returned to Java 
a few years ago to take charge of a government garden, died at Lembang, 
on the 24th of April, 1864, aged 52 years. 
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Ludolf Christian TreviranuSj Professor of Botany in Bonn University, 
the Nestor of botanical professors, and one of the very oldest botanists in 
Germany, died at Poppelsdorf, May 6, 1864. His age is not mentioned. 
But the earliest of his numerous works recorded by Pritzel (the best of 
which are physiological) was published in the year 1806. The latest of 
any extent was his elaboration of the genus Carex for Ledebour's Flora 
Rossi ca. 

Dr, Hermann Schachi, a distinguished vegetable anatomist and physi- 
ologist, and author of several well known works, formerly an assistant of 
Schleiden at Jena, was appointed to the chair at Bonn vacated by the 
death of Treviranus. His health, however, had of late years been much 
impaired ; and he had barely entered upon the duties of his honorable 
position when, on the 20th of August, 1864, he died, at Poppelsdorf, at 
the age of 50. 

Adolf Scheele^ pastor at Heersuro, near Hildesheim, author of several 
papers in the Linnaea, died Sept. 7, 1864, in the 57th year of bis age. 
He appears to have been a botanist of considerable merit ; which, how- 
ever, was not greatly shown in his contributions to the Flora of Texas, 
based upon a portion of Lindheimer's plants and upon a collection made 
by his friend Prof. Roraer, who placed them in his hands. 

Johannes Wilhelm Sturm^ a name distinguished in German botany for 
two or three generations, died January 7, 1865, in the 57th year of his 
age. His latest work was his elaboration of the Hymenophylleos for 
Martius's Flora Brasiliensis, 

Dr. Hugh Falconer^ who wrote upon Iwtany as well as upon zoology 
and paleontology, and made very extensive and excellent botdbical collec- 
tions in Upper India (which were mostly destroyed by dampness and 
neglect in the cellars of the East India House), died in London, January 
81, 1865, aged 57 years. Obituary notices of this distinguished naturalist 
have already appeared in this Journal. 

Sir Robert Hermann Schomburgh^ who did much for botany in his ex- 
ploration of British Guiana about 30 years ago, and by whose agency 
somewhat later the Victoria regia was made known and introduced into 
England, died at Berlin, on the 11th of March, in the 6l8t year of his 
age. 

Dr, Heinrich Schott, for many years director of the Imperial Gardens 
at Schonbrunn, died there on the 6th of February, 1865, at the age of 
71 years. Altliough he had written upon Ferns and other departments 
of botany, his scientific fame rests chiefly upon his works upon the Aro* 
idea. He was the highest authority upon this difficult order, which he 
had completely mastered. A notice of his principal publications will be 
found in the third volume of the present series of this Journal. 

Sir Joseph Paxton, whose decease, on the 5th of June last, in the 62nd 
year of his age, has already been recorded in this Journal (xl, p. 140), 
must also be reckoned among the botanists, having for many years edited 
the Magazine of Botany, Paxton's Flower Garden, and other popular 
works. He was an eminent horticulturist, and, after constructing the 
great glass and iron conservatory at Chatsworth and furnishing the design 
for the celebrated Crystal Palactf in Hyde Park, he removed to Syden- 
ham, and became a distinguished architect and civil engineer. 
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Sir John Richardson^ the well-knowii Arctic explorer, zoologist and 
botanist, died on the 5th of June last, in the 78th year of his age. He 
was born at Dunafries, Scotland, Nov. 5, 1*787, completed his medical edu- 
cation at Edinburgh, and entered the navy as assistant surgeon. When 
he retired, at the beginning of the war in the Crimea, he was, we believe, 
the senior officer in the medical service, and had held for many years the 
honorable post of inspector in charge of Haslar hospital. It was while 
in this position that Richardson, already advanced in years, at his own 
request, conducted the last overland search for his old friend and compan- 
ion in earlier Arctic perils. Sir John Franklin. His labors and hardships 
in these explorations, and the valuable works which he produced upon 
the geography, climate, and natural history of Arctic America need not 
be here enumerated. The work by which his name is indelibly associ- 
ated with American botany is his botanical appendix to Franklin's first 
overland journey, published in 1823, the most important essay of the 
time upon Arctic plants, and the precursor of Hooker's Flora of British 
America. 

Sugh Cuming^ the renowned collector in natural history, especially of 
shells, and whose botanical collections in Chili, the Pacific Islands, the 
Philippines, &c., — distributed in sets fifteen or twenty years ago, were 
Tery extensive,---died in London, on the 10th of August last, at the age 
of 74 years. 

Thomas Bridges^ who, as well as Mr. Cuming, made extensive botani- 
cal collections in Chili, Bolivia and Peru, beginning more than thirty 
years ago, but who has for the past eight or ten years resided in Califor- 
nia and British Columbia, died on the 9th of November last, on his re- 
turn to California, from an expedition to Nicaragua. 

Sir William Jackson Hooker^ as our readers well know, died on the 
12th of August last, at the age of 80 years. A biographical notice of 
this eminent botanist forms the leading article of the present volume. 
We are informed that the affection of the throat of which he died was 
not diphtheria, as we had stated. 

John lAndley^ one of the most renowned botanists of the age, died at 
his residence near London, on the 1st of November last, at the age of 66 
years. A few lines of our January number contained an announcement 
of this sad event (p. 6, foot-note), with an incidental expression of our 
sense of the services he has rendered to science. We add some biograph- 
ical details, compiled from the excellent notice which appeared in the Gar- 
deners' Chronicle, the paper which Dr. Lindley* established and edited 
for a quarter of a century. 

He was born at Catton, near Norwich, where his father was a nursery- 
man, on the 6th of February, 1799; and was educated at the Norwich 
Grammar School, as was his friend and earliest scientific acquaintance, 
Sir Wra. Hooker. It was at the house of the latter, soon after his re- 
moval to Halesworth, that young Lindley began his career of authorship 
by translating Richard's Analyse du Fruity which was published in 1819. 
He appears already to have devoted himself to botanical and horticul- 

* Mr. Lindley received the degree of Doctor of Philosophy from the University 
of Manich, in the year 1882. 

Am. Joub. Soi.— Second Series, Vol. XLI, No. 122.— March, 1866. 

34 



266 Scientific Intelligence. 

tural pursuits, and, it is said, had arranged to visit Sumatra aod the Ma- 
layan Islands ; but for some reason — perhaps connected with his father*! 
reverses in business, — the project was abandoned. At this juncture, he 
was introduced by his friend Hooker to Sir Joseph Banks, who employed 
him as his assistant librarian. Sir Joseph recommended him to Mr. 
Cattley, for whom he edited the folio Collectanea Botanica^ illustrating 
some of the new and curious plants cultivated in Mr. Cattley's collection. 
He had already published his Monograph of Roses (1820), and his Mono- 
graph of Digitalis (1821), the latter illustrated by plates from Ferdinand 
Bauer^s drawings. The next year (1822) began his connection with the 
Horticultural Society, as Garden-Assistant Secretary, when be took charge 
of the laying out of the garden at Chiswick. In 1826 he became sole 
Assistant Secretary, Mr. Sabine being Honorary Secretary until 1830, 
and then Mr. Bentbam until 1841 ; nearly the whole active charge of 
the establishment falling upon Dr. Lindley. Then, as Vice Secretary be 
conducted the operations of this great and most prosperous society, with 
almost undivided responsibility until 1858, when, dropping the laboring 
oar, he became Secretary and Member of the Council, and took a leading 
part in the reorganization of the society, until, fairly broken down by 
overwork, in 1862 he was obliged to retire from the management Be- 
sides his work in the Horticultural Society, sufficient of itself to task any 
ordinary powers. Dr. Lindley was Professor of Botany in University Col- 
lege from 1829 to 1861, giving elaborate courses of lectures every year, 
and also Lecturer at the Apothecaries Garden at Chelsea for nearly the 
same period. He conducted the Botanical Register from about 1823 
(although his name does not appear upon the title-page until somewhat 
later) down to its close in 1847 ; he did the principal botanical work in 
Loudon's Encyclopedia of Plants, and wrote the botanical articles for the 
Penny Cyclopedia^ down to the letter R; contributed to the Transactions 
and Proceedings of the Horticultural Society, and edited its Journal; pre- 
pared the later volumes of Siblhorp's magnificent Flora Orceca^ &c., 
ifec, — besides writing and often re-editing his numerous classical botani- 
cal works, which, with his lectures to successive classes of pupils inspired 
by his own ardor, have made his name so famous wherever botany is cul- 
tivated. Of these numerous works we can mention only the principal. 
His Synopsis of the British Flora arranged according to the Natural Or- 
ders, first issued in 1829, has only a local and historical interest, as a part 
of his successful endeavors to introduce and popularize the natural sys- 
tem in England, where it had peculiar obstacles to contend against. His 
Genera and Species of Orchidaceous Plants, with his Sertum Orchidaceum 
and, later, his Folia Orchidacea (which he was able only to commence), 
embody a portion of his labors upon an important and curious family of 
plants, upon which he became the paramount authority. His Introduc- 
tion to Botany, which ran through four editions, his Outlines of the First 
Principles of Botany, at length expanded into his Elements of Botany, 
and his School Botany, from a series of introductory works which 
have done much more for botanical instruction than any others in the 
English language. By his Flora Medica he supplied to medical students 
a good botanical account of all the more important plants used in medi- 
cine. By his Theoiy of Horticulture, explaining the principal operations 
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of gardening upon physiological principles, in connection with his articles 
upon the subject in the Gardeners' Chronicle, he may almost be said to 
have raised this branch of knowledge " from the condition of an empiri- 
cal art to that of a developed science." And, finally, in his Introduction 
to the Natural System of Botany, the first edition of which, pubh'shed in 
1830, was the earliest systematic exposition of the natural system in the 
English language, or fairly available to English and American students, 
and his further development of this work into his classical Vegetable 
Kingdom, — the one book which may take the place of a botanical library, 
— Dr. Lindley made his most important contributions to the advance- 
ment of systematic botany. The coming generation of botanists cannot 
be expected to appreciate the vast influence exerted by the earlier of these 
works in its day ; the latter, however open to adverse criticism in particu- 
lars, is still unrivalled and is probably "that by which his name will be 
best known to posterity." Physiologist, morphologist, and systematist, 
be displayed equal genius in all these departments of the science, but he 
worked too rapidly to do himself full justice in any of them. "His power 
of work was, indeed astonishing; whatever he undertook [and his under- 
takings were wonderful in amount and variety] he did with the utmost 
conscientiousness, never flagging until he had done it ; and he was a 
splendid example of what can be accomplished by a man of strong will, 
habitually acting up to his oft-repeated saying, that to method, zeal, and 
perseverance nothing is impossible." "Until he bad passed 50 years of 
age," it is stated, that "he never knew what it was to feel tired either in 
body or mind." Such persons are sure to be overtasked. The Great 
Exhibition of 1851, adding protracted and onerous duties to his ordinary 
work, prostrated him with serious illness; the second Exhibition, in 1862, 
in which he took charge of the whole colonial department, fatally injured 
his bodily and mental powers, and cut short his scientific career. }}ewas 
able, however, to enjoy the society of his immediate friends and to keep 
up an interest in his favorite pursuits quite to the close, which occurred 
from an apoplectic attack, on the morning of the first of November last. 

Dr. Lindley was a man of marked character. While his biographer 
declares that "he was hot in temper and impatient of opposition," he no 
less truly adds that, "on the other hand, he had the warmest of hearts 
and the most generous of dispositions." He seemed as incapable of 
cherishing a resentment, as of repressing the expression of indignation 
for what he thought wrong; and if at times he made enemies, he was 
almost sure in time to convert his enemies into friends. 

Dr. John Leonard Riddell^ the only American botanist of this list, 
died in New Orleans, — where he had resided for the last thirty years, — 
on the Yth of October, 1865, in the 58th year of his age. His biogra- 
phy, written by his friends and associates in the New Orleans Academy 
of Sciences, is given in the January number of this Journal, p. 141. 

Dr, Jean Francois Camille Montague^ the venerable and distin- 
guished Cryptogam ic Botanist of Paris, we have just learned, died on the 
6th of January, having nearly completed the 82d year of his age. Near 
the close of the last century he was a master's mate in the French Navy, 
was in the French expedition into Egypt, where he was transferred to the 
civil service. After the capitulation at Alexaodna be returned to Paris, 
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stadied medicine, became an army surgeon, remained in the service until 
1830; and then, indulging a long-cherished fondness for Botany, be 
began the career as a Cryptogamist in which he has been so useful and 
eminent. a. g. 

2. Essay on the Trees and Shrubs of the Ancients ; being the sub- 
stance of four Lectures delivered before the University of Oxford^ dc; 
by C. Daubbny, M.D., F.R.S., Professor of Botany and Rural Economy 
in the University of Oxford. Oxford and London, 1865, 162 pp., 8vo.— 
An interesting little volume, collecting with considerable research and 
good judgment what is known or may be reasonably conjectured in the 
way of identifying the principal trees and shrubs mentioned by Greek 
and Roman authors, or described by Theophrastus, Dioscorides, Pliny, 
&G, As to these primitive naturalists. Dr. Daubeny well remarks that, 
in consequence of the vagueness of their descriptions he has been unable, 
except in the case of a few conspicuous and important species, to do more 
than point out with some degree of probability, the natural family or at 
most the genus, to which the classical designation appeared intended to 
apply. Moreover, unavoidable ignorance has often been turned into con- 
fusion by the mis-appropriation of classical names of plants by modem 
botanists, and the adoption of these without enquiry by lexicbgrapbers. 
At the close of the fourth lecture Prof. Daubeny alludes to, and recapitu- 
lates the points of, a paper which he read to the British Association at 
Bath, in 1864, in which he suggests that, irrespective of changed condi- 
tions, '^ each species, like every individual belonging to it, has its days 
numbered, and that the period assigned to its duration may be extended, 
indeed, by favorable, and abridged by unfavorable external conditions, 
but in no case can transcend certain definite limits." This view has been 
propounded more than once before, and under close-breeding assumes a 
certain probability. But the external influences to which every species is 
subject, and the irrepressible struggle among them will probably suffi- 
ciently account for the observed facts. 

A Catalogue of the Trees and Shrubs indigenous in Greece and Italy, 
with their ancient Greek and Latin synonyms, is appended to the volume, 
and will be useful for reference. For an Oxford -University book, too 
many Greek names are printed with wrong accents. The Birch is said 
not to be a native of Greece ; but we have excellent authority for saying 
that it is indigenous to the mountains, to Pelion, for instance. By some 
unaccountable oversight, the second lecture contains a circumstantial repe- 
tition of the story which some bewildered penny-a-liner contributed to 
the Edinburgh Review two years ago, about the Cedar of the Jardin des 
Plantes having been brought from the Holy Land by Bernard Jussieu, 
potted in his hat, and supplied with his own short allowance of water, 
<fec., (fee. — a story which we exposed at the time in this Journal, though 
thinking it hardly worth the while to give so much attention. a. g. 

3. New Fluid for preserving Natural History specimens ; by A. E. 
Verrill, — In consequence of the high price of alcohol, a series of ex- 
periments were undertaken by me last year, with the view of finding a 
substitute for it in preserving the soft parts of animals. Among the 
various solutions and liquids tested were nearly all that have ever been 
recommended, besides many new ones. Chlorid of zinc, carbolic acid, 
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glycerine, chlorid of calcium, acetate of alumina, arsenious acid, Goad- 
by's solutions, and various combinations of these and other preparations 
were carefully tried, and the results made comparative by placing the 
same kind of objects in each, at the same time. Although each of 
these, under certain circumstances, have more or less preservative quali- 
ties, none of them were found satisfactory, especially when the color and 
form of the specimen are required to be preserved as well as its structure* 

As a test for the preservation of color, the larvae of the tomato-worm 
(Sphinx quadrimaculata) was used. These larvae are difficult of preserv- 
ation with the natural form and color, nearly always turning dark brown 
and contracting badly in alcohol and most other preparations. 

As a result of these experiments the following solutions were found 
highly satisfactory in all respects when properly used. By their use the 
larvae and recent pupae of the tomato- worm were preserved and still re- 
tain their delicate green colors, together with their natural form and 
translucent appearance, while the internal organs are fully preserved. 
Fishes, mollusks, various insects, worms, and leaves of plants have alsa 
been preserved with perfect success and far better than can be done with 
alcohol. In the case of mollusks, especially, the preparations are very 
beautiful, retaining the delicate semi-transparent appearance of the mem- 
branes nearly as in life, with but little contraction. Another great ad- 
vantage is the extreme simplicity and cheapness of the solution. 

To use this fluid I prepare first the following stock solution, whidi 
may be kept in wooden barrels, or casks, and labeled : 

Solution A. I. 

Bock salt, 40 oz. 

Nitre (nitrate of potassa), 4 oz. 

Soft water, 1 gal. 

This is the final solution in which all invertebrate animals must be 
preserved. A solution with double the amount of water may be kept if 
desirable, and called A. II. Another with three gallons of water will be 

A.m. 

In the preliminary treatment of specimens the following solution is- 
temporarily employed, and is designed to preserve the object while be- 
coming gradually saturated with the saline matter, for in no case should 
the specimen be put into the full strength of solution A. I, for it would 
rapidly harden and contract the external parts and thus prevent access 
to the interior. Even with alcohol it is far better to place the object for 
a time in weak spirits and then transfer successively to stronger, and for 
some objects, as Medusae, no other treatment will succeed. 

Solution B. I. 

Soft water, 1 gallon. 

Solution A. I, I qt 

Arseniate of potassa, I oz. 

Another solution with double the amount of water may be made if de- 
sired, and called solution B. II. 

To preserve animals with these solutions they are, if insects or marine 
invertebrates, ordinarily placed first in solution B. I, but if the weather 
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be cool it would be better in many cases to employ first B.II, and in 
the case of all marine animals washing first in fresh water is desirahle, 
though not essential. If the specimens rise to the surface they should 
be kept under by mechanical means. After remaining for several hours, 
or a day, varying according to its size and the weather, in the B.I. solu- 
tion it may be transferred to A. Ill, and then successively to A. II, and 
A.I, and when thus fully preserved it may be transferred to a fresh 
portion of the last solution, which has been filtered clear and bright, and 
put up in a cabinet, when no further change will be necessary if. the 
bottle or other vessels be properly secured to prevent the escape of the 
fluid by crystallization around the opening. To prevent this the stoppers, 
whether of cork Or glass, together with the neck of the bottle or jar, 
may be covered with a solution of paraffine or wax in turpentine or 
benzole, which should be applied only when the surfaces are quite dry 
and cl^an. The length of time that any specimen should remain in 
each of the solutions is usually indicated by their sinking to the bottom 
when saturated by it. In general the more gradually this saturation 
with the saline matter takes place the less the tissues contract or change 
in appearance. In many cases, however, fewer changes than indicated 
above will be effectual. I have in some cases succeeded well with but 
two solutions below A. I. For vertebrates, except fishes, the solution A. 
II. will usually be found strong enough for permanent preservation, 
especially when the object is small or dissected. If the entire animal be 
preserved, when larger than two pounds in weight, it should be injected 
with the fluids, especially B.I. and the final A.I. or II, or an incision 
may be made in one side of the abdomen in vertebrates, or under the 
carapax of crabs, <&^c., to admit the fluids more freely. In preserving 
the animals of large univalve shells an opening should be made through 
the shell at or near the tip of the spire. Mammals, birds and reptiles, 
should be placed first in solution B. II. to obtain the best results. In 
cases where the use of the B. fluids would be objectionable, on account 
of their highly poisonous nature, a fourth dilution of solution A.I, cor- 
responding in strength with B. I, but without the arseniate of potassa, 
may be substituted, and in many cases will^ do nearly as well, if the 
weather be not very hot, but the specimens in this case should be care- 
fully watched and transferred to the stronger solutions as soon as possi- 
ble, so as to avoid incipient decomposition while in the first fluids. 

New Haven, Feb. 12, 1866. 

4. Researches upon the HydrohiincB and allied forms ; chiefly made 
upon materials in the Museum of the Smithsonian Institution ; by Dr. 
WiLUAM Stimpson. 65 pp. 8vo. 1865; with 29 wood-cuts. From the 
Smithsonian Miscellaneous Collections. — The great difficulty of studying 
the anatomy of the Hydrobiinse, owing to their diminutive size, has, 
with few exceptions, caused conch ologists to classify them merely from 
the form and other characters of the shell, and such parts of the animal as 
can be seen protruded when in motion. Hence, rather widely different 
views have been entertained in regard to their generic relations, some re- 
ferring a part of them to the genus Paludina, others to Melania, Leptoxis^ 
Cyclostoma^ <Sz;c., while other authors have more properly proposed for 
Ihe reception of certaia types, the genera AmnicoUt^ Pomatiopm^ Soma- 
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togyrus^ &c. Even those who have admitted these new genera, however, 
*till differed in regard to their family affinities, some placing certain of 
them in the Melaniidoe, others in the Missoidce, Viviparidce, Xittorinidcej 
jka, while still other conchologists proposed to establish for their recep* 
tit>n a new family, Amnicolidce, 

Affer a thorough and searching investigation of the whole subject, 
particularly of the structure of the softer parts and the dentition of 
many of these types, Dr. Stimpson arrives at the conclusion that these 
little snails all belong to the Missoidce, to which they had in part been 
referred by H. <fe A. Adams ; though he also includes in the family the 
ffenera Lithoglyphus and Paludestrina^ (referred by those authors to the 
IfittorinidcB), as well as several new genera he finds it necessary to estab- 
lish. He likewise suggests that Pyrgula^ Tricula, Cecinay and Blan- 
fordidia probably belong to this group ; while he excludes from it the 
genus Barleeay which had been included by H. h A. Adams. 

After thus eliminating the extraneous genera, and including others 
not previously known to belong to this family, he gives a full and clear 
diagnosis of the group, by which it can readily be distinguished from 
the families LitiorinidcB^ ViviparidcBy Truncatellidce, Melaniidce and 
VaXvatidofy with which it is more or less nearly allied, or has in part 
been confounded. He then defines the following six sub-families, into 
which the group is found to be naturally divisible : 

1, BythiniincPj including Bythinia Gray. 

2. RissoinincBy including Ressoina D'Orb. 

3, RissoinoBy including Rissoa Frem., Cingula Flem», Alvania Risso, and 

Onobia^ Setia, Ceratia and Fenella H. <S? A. Adams^ 

4. SkeneincBy including Skenea Flem. 

6. ffydrohiinoe, including Hydrohia Hartm., Littorinella Braun., Amni- 
cola dould <fe Hald., Bythinella Moq. Tand., Stenotkyra Benson, 
Tiicula Benson, Pyrgula Christ. & Jan, Paludesirina D'Orb., 
Tryonia Stm., Poiamopyrgus Stm., Lithoglyphus Muhlfeldt, Flumi- 
nicola Stim., Gillia Stim., Somatogyrus Gill, and Cochliopa Stim. 

6. Pomatiopsince, including PomaiiopsiSy Tryon. 

The memoir is mainly devoted to the subfamilies HydrohiinoB and 
Pomatiopsince. Of the genera belonging to the former, extended de- 
scriptions, and excellent outline cuts illustrating the shell, animal, denti- 
tion, &c., are given of the typical species of Amnicola^ Bythinella^ and 
the new genus Fluminicola. Similar illustrations, and a good descrip- 
tion are given of the type {Amnicola lapidaria Say,) upon which the 
genus Pomatiopsisy and the subfamily Pomatiopsince, were founded. 
The latter type, although a true air-breathing mollusk, living habitually 
out of water, is shown to breath by gills, and not, as would naturally be 
expected, by lungs. He remarks, however, that " it may be said to be 
amphibious, but only in the sense that Succinea and some other terres- 
trial mollusca are so ; that is, it is capable of living for a long time under 
water." The foot of this type is also shown to be adapted by a peculiar 
construction, to a gliding mode of progression in water, and to a step- 
ping motion, aided by the rostrum, when on land. 

Farther on, he gives an extended description of the sub-family Hydro- 
biiMBf with accurate diagnoses of each of the included genera, full refer- 
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ences, synonymy, citations of types, &c. Of these genera, the following 
«re new : Tryonia Stitn., founded upon a new species, T, clatkraia 
^(probably extinct) from the Colorado Desert; Potamopyrgus Slim^ 
founded upon Mdania coro//a Gould.; Cockliopa Stim., founded upon 
Amnicola Rowellii Tryon ; Oillia Stim., founded upon Melania altilit 
liea ; and Fluminkola Stim., founded upon Paludina Nutalliana, Lea. 

It is worthy of note that the author has not, as is too often done, gone 
on to refer by guess, to his new genera, all the little shells that might be 
«upposed to belong to them, but leaves that to be done by others who 
may have an opportunity to study thoroughly their softer parts, denti- 
tion, &C., and determine whether or not they really possess all the char- 
acters of the newly founded groups. 

Another commendable feature in this memoir is, that the author has 
in each instance diMinetly stated what species he regards as the types cf 
the new genera. Every naturalist must be aware that* much of the con- 
fusion in the nomenclature of natural history has arisen from the neglect 
t)f this simple rule in the subdivisions of the group which may after- 
wards take place, some retaining the original name for one group *of the 
Bpecies, and othere for others, with no chance for agreement. Many, 
perhaps the majority, say that^ in such cases, the old name should always 
t)e used for the group including the first species, or in other words, that 
the first species mentioned or described under the old name, should be 
regarded as its type. Others, however, insist that the original name 
should be retained for the group including the majority of the species 
first described, or included; while others contend that the type most 
nearly agreeing with the diagnosis, or which has its characters best ex- 
pressed in the name itself, should be regarded as the type of the original 
genus. Still others say that the first author who divides and properly 
restricts a genus originally founded upon heterogeneous noaterials, has 
the right to determine, arbitrarily which shall retain the old name, and 
which shall receive new ones. Now all such confusion is avoided by 
simply stating which species is recognized as the type in founding a new 
genus. 

The work under review bears throughout marks of great care and 
thoroughness. The Smithsonian Institution is doing a good work for the 
advancement of science in publishing the results of such investigations. 

M. 

6. On the method of fiight of the Flying-fisk; by Horace Mann 
(in a letter to P. W. Putman). — I have been watching the flying-fish to- 
day. They are very abundant, and though you may know all aboat 
them from persons more competent to see and describe than I, yet I ven- 
ture to send you a few notes on them in my journal. I had supposed 
that they must acquire some considerable momentum below the surface 
before rising above it, and for that reason wished to see if the motion of 
the fish immediately after leaving the water was more accelerated than 
during the later portions of its flight (for it is obviously a true flight). I 
think that I have been able to discover some slight dififerences in the 
rates of motion immediately after leaving the water and later in their 
course ; but I also think their motion is kept up by the fins, and also 
that the weight is sustained by them. They do not appear to leave the 
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water at a large angle, but otherwise ; as near as I have been able to 
jndge about 6® or 6°. They plainly have the power of altering their 
course of flight, so far as rising and falling, as I have seen them go over 
the rising surface of a not very high wave, and their flight is also almost 
always slightly dipping. I have also thought they sometimes altered 
their course to the right or left without touching the surface of the water, 
but it may have been owing to the wind. They will often barely touch 
the surface of the water and rise again, keeping on in the same or an al- 
tered course. There went a school of a dozen or twenty this very min- 
ute, rising and falling slightly, and entering the water and issuing from 
it again and again, and altering their course for the distance of seventy- 
five to one hundred yards. The motion of the fin is not always steady, 
as I have seen when they rose near the ship and the sun struck favorably 
upon them, for in those cases the motion was intermittent in velocity, 
though kept up all. the time, and might be represented by a line more or 
less shaderl. I have observed them fly thirty or forty yards without 
touching the water, though I should say usually they would not go more 
than half that distance. They do not usually rise much over a foot 
above the surface of the water, often much less, though one was said to 
have come on board the other day« and to do that I should think roust 
hare risen at least eight or ten feet. — Froc, Boston Soc. N, 11,^ x, 21. 

6. Dodo. — On the 9th of January, Professor Owen read a paper be- 
fore the Zoological Society of London on the osteology of the Dodo 
(Didus ineptuSy Linn.). The materials upon which Prof. Owen's re- 
searches were based consisted of about one hundred difierent bones be- 
longing to various parts of the skeleton which had been recently discov- 
ered by Mr. G. Clark, of Mah^berg, Mauritius, in an alluvial deposit in that 
island. After an exhaustive examination of these remains, which embraced 
nearly every part of the skeleton. Prof. Owen came to the conclusion that 
previous authorities had been correct in referring the Dodo to the Colum- 
bine group, the variations presented, though considerable, being mainly 
such as might be referable to the adaptation of the Dodo to a terrestrial 
life and different food and habits. — Athen., Jan, 20, 1866. 

IV. ASTRONOMT. 

1. Observations of Shooting Stars on the nights of Nov, 12-14M, 
1865. — ^To the accounts given in the last number of this Journal, pp. 
68-61, there may be added, 

(1.) Detroit^ Michigan, — Mr. 0. B. Wheeler saw on the night of the 
12th-13th, between one and two o'clock, 77 meteors, and between the 
hours of three and four, 63. On the next night only 23 were seen be- 
tween one and two o'clock. Both nights were very clear, and his eyes 
were kept constantly directed, during these hours of observation, toward 
the heavens in the general direction about 30® N. of E., and 46® high. 

On the first night about one-third were of the common sort, such as 
are visible on every clear night. Nearly all the remainder were "cigar'* 
shaped, and radiated from the sickle in the constellation Leo. On the 
next night only four of the 23 were "cigar" shaped. 

(2.) In England, — From a report in the Royal Astronomical Society 
Am. Joub. Sci.—Sbcond Series, Vol. XLI, No. 123.->Mabch, 1860. 

35 
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Notices (pp. 6 4-6 7), of a verbal commuDication to the Society by J. 
jGrlaisber, Esq., and of a subsequent conversation, we take the following. 

**0n the night common to the 12th and 13th of November a watch 
was kept up at the Royal Observatory, Greenwich, from the hour of 6. 
Between this hour and 8*^ two meteors only were seen ; from 8** to 12** 
the sky was cloudy and no meteors were seen. At this time six observ- 
ers (viz., W. C. Nash, A. Harding, F. Trapaud, E. Jones, T. Wright, and 
Lieut. Rikatcheflf, R. I. N.) were located on an elevated part of the ob- 
servatory. At 12 minutes after midnight the clouds began to break, and 
at 20 minutes to 1 the sky was free from clouds. At 1 oVlock the pathi«, 
zones, color, and other particulars of 29 meteors, were recorded. By 2** 
A.M. the same particulars of 70 additional were noted ; and by 5*> a.m. 
the positions, &c. of nearly 280 meteors had been secured. Before this 
time we knew that we had abundance of observations to determine the 
radiant point or points ; and for a space of nearly a quarter of an hour 
the paths of the meteors among the stars, (&;c. were not noticed, but their 
number was simply counted. The result was that at this time the mete^ 
ors of the first class were appearing at the rate of 250 per hour. Now 
for every meteor observed, there were at the lowest estimation two or 
three whose positions were not recorded ; so that at least 1000 meteors 
were visible during the hours of 1 to 6 o'clock. 

At the hour of 5 the moon was shining brightly, and many meteors 
were seen close to her. 

Mr. Alexander Herschel was observing at Hawkhurst till nearly Z^ 
A. M., and he noted the positions and paths of 68 meteors, which be has 
laid down on a diagram, indicating very clearly a well-marked, radiant 
point in Leo, 

Many of the Greenwich meteors are laid down on this diagram, and 
by comparing the two diagrams together it will be seen that the Hawk- 
hurst diagram indicates the radiant point in Zeo, within narrower limits 
than the Greenwich diagram. Also it will be seen that more than one 
radiant point is indicated in the Greenwich diagram ; but they are in the 
same right ascension, viz., about 10*^. Now the great interest connected 
with this part of the results, in relation to astronomy, is that this posi- 
tion in Leo is the part of the heavens toward which the earth was mov- 
ing at this time ; and apparently, as soon as the earth approaches this 
part of the heavens, those bodies situated there become luminous. This 
adds another link to the sciences of astronomy and meteorology. 

I think there is no doubt that the meteors observed this night were 
those of the November period. At Greenwich, for more than twenty 
years, a good lookout has been kept for the annual display of shooting- 
stars at the November period, but this is the first time we have seen 
them. It is very likely that on several occasions we have closed our 
watch too early. It was the knowledge of this fact that made me say, at 
the beginning of these remarks, that I was not surprised at gentlenoen 
giving up watching at 12 o'clock ; for it is no joke, as I know by experi- 
ence, to stand motionless on a clear, cold night, hour after hour, staring, 
as it were, at vacancy, with perhaps one or two observations only as a 
reward. It is also likely that on some occasions the shower has taken 
place during the day, and therefore has not been visible at Greenwich 
at all. 
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Speaking of radiant points, I may remark that there are 66 already 
determined and well marked. Many of these determinations have been, 
materially influenced by isolated observations of meteors observed on the 
same day in different years being brought together, thus indicating the 
same point of the heavens as the origin of the meteors. I know nothing 
in physical research which seemed so unpromising as isolated observa- 
tions of shooting-stars did a few years ago, yet how well a patient and 
painstaking record of such phenomena has been repaid. 

The next step in the reduction of the observations of these meteors 
will be to ascertain those which have been doubly and trebly observed, 
so as to determine their heights and velocities. 

The only information I can give to-night in these respects is that with 
which Mr. A. Herschel has furnished me. It appears that 16 meteors 
observed on that night by Mr. Herschel at Hawkhurst were simultane- 
ously observed by Prof. Adams at the Cambridge Observatory. The dis- 
tances from the earth, at the beginning and end of the apparitions of 
five of these doubly-observed meteors, were as follows: — 76 miles and 64 
miles; 72 miles and 66 miles; 68 miles and 44 miles; 89 miles and 67 
miles; and 114 miles and 86 miles. 

These distances are somewhat greater than usual. I consider it of 
great importance to get simultaneous observations of other meteors; and 
I hope that our knowledge of the distances, &c. of these bodies will be 
much increased by the observations of this night." 

Prof. Challis said : "What Mr. Glaisher has said confirms my experi- 
ence at the Cambridge Observatory. I often looked out for the Novem- 
ber meteors, but could not see them. I had seen the August meteors 
very regularly with no very great disproportion as to the numbers; but I 
cannot say that I saw anything more on the 12th November than on 
other nights. Prof. Adams has given me the particulars of his observa- 
tions last 12th November. He began at 12 o'clock, and went on to 
about 20 minutes past 1, and during that time I think it was 120 — at all 
events, above 100, that he saw. My experience of the August meteors 
has been this, that I never at that hour of the night got that number ; 
so that it is quite clear, from the experience of the Cambridge Observa- 
tory, that the appearance of this last November is exceptional — a kind of 
shower such as we have not noticed before. I may also, perhaps, state 
that Prof. Adams told me that he found fourteen coincidences- — I think 
twelve certain — by comparing with Mr. A. Herschel's observations ; and 
that the average height of the meteors they ascertained was 83 miles. 
I mention this because, in the year 1862, I took observations myself in 
the August period, and compared them with observations made at Hawk- 
hurst on that occasion, and we got an average height of 82 miles. The 
number of coincidences is ten ; and I think the coincidence of heights at ^ 
the two periods is remarkable and worthy of notice." 

Mr. Prideaux said that on the night in question he had gone with two 
companions to the top of Primrose Hill, and that in the forty minutes 
they remaiaed there they saw seventy- two meteors. His friends were 
perfectly inexperienced in the matter. They arrived there about 3 o'clock 
in the morning. During the whole of the time that they were out, some- 
where about an hour and a half, they saw nearly 120 meteors. 
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2. Meteoric Explosion near Charleston^ S. C, — The inhabitants of 
Charleston were much surprised hy an unusual phenomenon, that occur- 
red at ahout half-past eight last evening. The air at the time was still, 
and a slight shower was falling. Suddenly a vivid flash of light, consid- 
erably diflferent in character from ordinary lightning, everywhere pre- 
vailed; and after an interval of about one minute came a very heavy 
explosion, producing in many instances a jarring of windows, similar to 
an earthquake. Various conjectures of the cause were expressed ; some 
iupposing it to be lightning, others this agency, followed by the explosion 
of a powder magazine in one of the forts in the harbor, as the sound 
seemed to proceed from the southeast. On inquiry this morning, I learn 
from an intelligent gentleman, who, at the time, was standing upon one 
of the wharves, that the light was so dazzling that he involuntarily cov- 
ered his eyes with his hands, and was thereby prevented from observing 
whence it proceeded ; but that the report, after an interval of rather 
more than a minute, came from the south. He noticed also that the ex- 
plosion was followed for some seconds by a peculiar rumbling sound, 
more monotonous than is usual in the reverberations of thunder. A col- 
ored sentinel before the Roper's Hospital described it as a falling star, 
and pointed to the southern heavens as the region from whence he saw 
it descend. c. u. s. 

Medical College, Queen street, Charleston, December 10, 1865. 

Since writing the above but little additional information has been ob- 
tained, the most important being that afforded by Capt. Boutelle of the 
United States Coast Survey, whose steam-cutter, the Bibb, was at the 
time lying off the south end of the city. He estimated the interval be- 
tween the light and the report at 30 seconds ; and supposed the explosion 
occurred in a southeasterly direction, at a distance of about 7 miles, mak- 
ing the fall of the body to take place over the water. As affording 
some evidence concerning the duration of the light, Capt. B. mentioned 
the circumstance, that the sentinel on deck, hearing something like the 
movement of a small boat under the bow of the steamer, was led to sus- 
pect an attempt at escape by some of the crew. The flash occurring at 
the same moment, he discovered two men in a boat just making off in 
that direction, whereupon he leveled his piece, as if with the intention of 
firing upon the refugees, who observing their peril immediately com- 
menced their return to duty, — an instance which has perhaps never before 
occurred where the light of a meteor has lent itself for the support of 
military discipline. 

An observer in the city has stated to me that the sky was much over- 
cast at the time, so as to have concealed the path of the meteor. He 
noticed, however, what he called three waves of light, and also stated 
that the flashes revealed the outlines of the clouds in several places. 
Still another observer thought the light had a bluish tint. All concur in 
its want of resemblance to lightning. Even children in the streets were 
alarmed by it ; and in one instance several of them ran into a shop and 
secreted themselves until after the explosion. 

A conductor on a South Carolina railroad observed the light of the 
meteor at a place 75 miles north, or north-by-west, of the city ; from 
which it would seem that its course was from N. W. to S.E. c. u. s. 
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3. On the Heat attained hy the Moon under Solar Radiation ; by Mr. 
J. P. Harrison. — On the assumption that the moon's crust is constituted 
geologically like the earth different parts of her surface would not attain 
the same degree of heat. Nearly two-thirds of the hemisphere turned 
toward' us is honeycombed with gigantic craters, and covered every- 
where with the debris of stupendous volcanic eruptions. That region^ 
should, therefore, absorb less heat, in proportion to its reflecting proper- 
ties. On the other hand, the greater portion of the dark surface of iho^ 
moon would absorb and radiate heat in the inverse ratio to their non- 
reflecting surfaces. The whole surface of the moon being exposed in 
turn for from about tliirteen to rather more tlian sixteen days to the solar 
rays, in speaking of the heat which our satellite attains it must not ba 
considered that equal surfaces illuminated — e. g., at the first and third 
quarters — are equally heated because so illumipated, or without reference 
to the duration of the sun's radiation upon them. On the contrary, at 
the day of first quarter, the region of the mooj^ which has received 
the rays of the sun for a mean period of nearly three and three-quarter 
days, after being subjected to the most intense cold during the moonV 
long night, has been gradually warming up to the time it completes its 
first quarter ; the region opposite the earth having received the heat of 
the sun's rays for only about four and twenty hours — a period manifestly 
insuflBcient for any surplus heat to have been absorbed, even if the region 
had been favorable for storing radiant heat. At the period of last quar- 
ter, on the other hand, the surface illuminated will have been heated! 
twice as long as at the first quarter — namely, for a mean duration of 
seven and a half days — and not only so, but at the time when the moon 
completes her third or last quarter, a similar surface to that at first quar- 
ter will have received the heat of the sun's rays for 360 in place of 24 
hours, with this additional peculiarity, that the surface generally will 
be a good absorber of heat. The heat of the moon at the last quarter 
might, on like grounds, be shown to be greater, or certainly not less, than 
at the^full. It will be sufficient, however, to point out that at the period 
of maximum heat, that portion of the moon's fully-illuminated hemi- 
sphere opposite to us, and which radiates heat directly toward the earthy 
is not heated so intensely at the full as at the last quarter, or for a day or 
so after that phase ; the ratio in favor of the latter portion being nearly 
two to one, whilst the ratio in favor of the last quarter compared with a 
corresponding region in the first quarter is rather more than fifteen to 
one ; the measure being the duration of solar radiation, without refer- 
ence to the surfaces on which it falls. 

The author exhibited a curve of the mean temperature at Greenwich 
for fifty years, showing that the period of the greatest heat of the lunar 
surface synchronized with the period of greatest monthly cold in the ter^ 
restrial atmosphere, and conversely. — Froc, Brit. Assoc^ Reader^ Oct 7. 
* 4. Elements of the asteroid @. — The following elements are given by 
Dr. Peters for the asteroid @. 

M=i334** 10' 43" 7, «=11° 66' 36"-4, 

^=321 45 18 •'7, 9=11 10 66 -1, 

a=203 60 42-4, iu=8 18"' 16674, 

log.a=0-4247769. 
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V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. On the Manufacture of Cast Steel ; its Progress and Employment 
as a substitute for Wrought Iron ; by H. Bessemer. — ^This iinportaot 
paper, which will be printed in exienso in the annual volume, opened 
with a review of the inventions which had finally resulted in the estab- 
lishuoent of "Bessemer" ironworks throughout the country. It pointed 
out at some length how the disadvantage of the old fixed converting ves- 
sel was remedied, and other improvements introduced. In 1839 the trade 
of Sheffield received an enormous impulse from the inventioq of Josiah 
Heath, who patented in this country the employment of metallic manga- 
nese, or, as he called it, " carburet of manganese ;" the addition of a 
small quantity of this metal, say from half to one per cent, rendered the 
inferior coke-made irons of this country available for making cast-steel. 
It removed from these inferior qualities of iron their red shortness, and 
conferred on the cast-steel so made the property of welding and working 
soundly under the hammer. Mr. Heath, supposing himself secure in his 
patent, told his licensees that if they put oxyd of manganese and coal- 
tar or other carbonaceous matter into their crucibles along with the blis- 
ter steel it would do as well and be much cheaper than the carburet of 
manganese he was selling them ; in effect it was the same thing, for before 
the steel was melted the carbon present reduced the oxyd of manganese 
to the metallic state, so that the patent carburet of manganese was 
formed in the crucible in readiness to unite with the steel as soon as it 
became perfectly fused. But the law decided that this was not Heath's 
patent, and so the good people of Sheffield, after many years of litigation, 
were allowed to use it without remuneration to the inventor. Manganese 
had now been used for many years in all cast-steel works in Europe. 
It mattered not how cast-steel was made, since manganese added to it 
necessarily produced the same beneficial changes. No one appreciates the 
fact better than the unfortunate Mr. Heath, as evidenced by his patent 
of 1839, in which he declared that his invention consisted in the use of 
" carburet of manganese in any process whereby iron is converted into 
cast-steel." Had Heath seen in his own day the Bessemer process in 
operation he could not have said more. With this patent of Heath's ex- 
pired, and become public property, coupled with the universal addition 
of manganese and carbon to cast-steel, it would naturally be supposed 
that the author, in common with the rest of mankind, would have been 
allowed to share the benefit which Heath's invention had conferred on 
the whole community, but it was not so. The reading of the author's 
paper on the subject, at Cheltenham, in 1856, led to great expectations 
AS to the value of the new process, and licenses to manufacture malleaible 
iron, under the patent, were purchased by ironmasters to the extent of 
25,000/. in less than twenty-five days from the reading of the Chelten- 
ham paper. Great excitement existed at the moment in the iron trade, 
and many persons seemed to covet a share in an invention that promised 
so much. There was consequently a general rush to the Patent-office. 
Some of the gentlemen who applied even repatented some of the writer's 
own patents, while others patented things in daily use, in order that they 
might be considered new, when added to the products of the new pro- 
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cess. The paper described the features of the numerous patents applied 
for within six weeks of the reading of the paper at Cheltenham, and 
remarked that if that long series of patents could have been sustained 
in law, it would have been utterly impossible for the author to have 
employed manganese with steel made by his process, although it was 
considered by the trade impossible to make steel from coke-made iron 
without it. 

Soon after the reading of the Cheltenham paper, several rough trials 
of the Bessemer process were made privately, by persons in the iron trade, 
and defects discovered which were supposed by practical men to be whol- 
ly fatal to the invention. The press then spoke of the utter impracti- 
bility of the process, and of regrets that the high expectations originally 
formed were so fallacious ; but the storm gradually subsided, and the pro- 
cess and its author were soon entirely forgotten. Imperfections in the 
process there certainly were, but the author had had the most irrefragi- 
ble proof of the correctness of the theory on which his invention was 
based, and also of the fact that the reasoning on which it was condemned 
by the trade was in itself wholly fallacious. He therefore decided not to 
argue the question against a hundred pens, but energetically to prosecute 
his experiments, and to remain silent until he could bring the process to 
a commercial success. When, at the expiration of three years of inces- 
sant labor on the part of himself and his partner, Mr. Longsdon, and an 
expenditure of more than 10,000/., the process was again brought before 
the public, not the slightest interest was manifested by the trade. This 
was discouraging, and one of two things became imperative ; either the 
invention must be abandoned, or the writer must become a steel manu- 
facturer. The latter alternative was unhesitatingly accepted, and Messrs. 
Henrv Bessemer <fe Co. determined to erect a steel works at Sheffield, in 
the very heart of the stronghold of steel making. At these works the 
process had ever since been successfully carried on ; it had become a 
school where dozens of practical steel-makers received their first lessons 
in the new art, and was the germ from which the process had spread 
into every state in Europe, as well as to India and America, By the 
time the new works at Sheffield had got into practical operation, the in- 
vention had sunk so low in public estimation, that it was not thought 
worth paying the 60/. due at the expiration of three years on Mr. Mushet's 
large batch of manganese patents. They were consequently allowed to 
lapse, and become public property. The author had therefore used with- 
out scruple any of the numerous patents for manganese without feeling 
an overwhelming sense of obligation to the patentee. At the suggestion 
of the author, works for the production of manganese and alloys were 
erected by Mr. Henderson at Glasgow, who now made a very pure alloy 
of iron and manganese, containing from 25 to 30 per cent of the latter 
metal, and possessing many advantages over Spiegel Eisen^ which it 
would doubtless replace. (Specimens of iron manufactured by this pro- 
cess and afterwards bent and tested ii> every way were exhibited.) 

The paper proceeded to notice some of the more important applications 
of steel as a substitute for wrought iron. In no case, it was pointed out, 
was this change of material more important than in the construction of 
ships, for in no instance were strength and lightness more essential. Bes< 
semer cast-steel ship-plates were then described, and their advantages 
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illustrated by facts and statistics. The advantages had not escaped the 
attention of Mr. Reicl, the Constructor of the Navy, and they would 
doubtless soon have substantial proof of what might be effected by the 
employment of steel in the construction of ships of iron. The applica- 
tion of steel to projectiles was next considered. Next its uses for railway 
purposes, such as the manufacture of engine cranks, axles, tires of wheels, 
and even rails. The paper described successful experiments which had 
been made in the use of cast-steel for these purposes. The paper con- 
cluded by stating that cast-steei was now being used as a substitute for 
iron to a great and rapidly increasing extent. There were now seventeen 
extensive Bessemer steel works in Great Britain. There were at present 
erected and in course of erection in England no less than sixty converting 
vessels, each capable of producing from three to ten tons at a single 
charge. When in regular operation, those vessels were capable of pro- 
ducing fully 6,000 tons of steel weekly, or equal to fifteen times the en- 
tire production of cast-steel in Great Britain before the introduction of the 
Bessemer process. The average selling price of this steel is at least 20/. 
per ton below the average price at which cast steel was sold at the period 
mentioned. With the present means of production, therefore, a saving 
of not less th^in 6,240,000/. per annum might be effected in Great Britain 
alone, even in the present infant state of the steel manufacture. 

In the discussion which followed, in reply to Mr. Bramwell, Mr. Besse- 
mer said they had proof that they could produce malleable iron, but at 
the same time the bulk of iron ores were so impregnated with phospho- 
rus and sulphur that it was extremely difficult. They, however, were 
now using hematite ore at the rate of 4,000 tons weekly. As regards 
waste, taking the average of the last 10,000 tons made, he found that 
there was 12f per cent difference between the weight of pig-iron put into 
the furnace and the cast-steel ingots obtained. But from this should be 
deducted 6 per cent of impurities, and 6 per cent the usual waste of pig- 
iron in melting, so that only 2^ pr. ct. of iron was wasted in the process. 

Mr. Lloyd said, as a practical ironmaster, he could bear testimony to 
the value of Mr. Bessemer*s process. He had tried it for three years, and 
had accomplished ail that Mr. Bessemer had stated. 

Dr. Fairbairn said there could be no doubt that a great change would 
sooner or later take place in the manufacture of iron. Hitherto the great 
difficulty in the manufacture of steel had been the want of uniformity. 
If Mr. Bessemer by his process could always secure uniformity in the 
quality of his manufacture, the probability was that steel would take the 
place of wrought iron in all large works, not only on account of its 
greater brightness, but of its increased strength. 

Dr. Price stated that the introduction of the sulphur was due in a 
great measure to the fuel employed ; and as it has been proved by careful 
research that all the phosphoric acid in the materials melted at English 
works was reduced to phosphorus, which combined with the iron, it 
would be of great value to the ironmaster if Mr. Bessemer could state 
what was the maximum amount of phosphorus that pig-iron might con- 
tain to be available for conversion by his process, as it could then be pre- 
determined whether the iron would suit for this purpose. 

Mr. Bessemer said, O'l pr. ct of phosphorus might be present in the pig. 
— Proc. Brit, Assoc,^ Header , Oct. 21. 
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2. Chicago Academy of Sciences, — We have received the first Bulletin 
of this new institution, in the form of a neatly printed pamphlet of 
sixty-three pages. It contains the Act of Incorporation, Constitution 
and By-Laws, and Lists of Officers, Members, and Correspondents ; to- 
gether with a lucid historical sketch of the establishment and progress of 
the Academy, by Dr. Andrews, the President; also, a very full and com- 
plete report on the condition of the Museum and Library, by Dr. Stimp- 
son the Secretary and Mr. Frost the Librarian. 

The following gentlemen are the Officers of the Academy: Dr. 
Edmond Andrews, President, Daniel Thompson and Benjamin F. Culver, 
Vice-presidents; Dr. William Stimpson, Secretary; and George H. Frost, 
Librarian. The oflScers of the Board of Trustees are the following: 
L Young Scammon, President; William E. Doggett, Vice-president; 
George C. Walker, Secretary and Treasurer ; and Robert Kennicott, 
Director of the Museum. 

From the Report of the efficient Secretary, Dr. Stimpson, we learn 
that there are already in the Museum nearly forty thousand specimens of 
Mammals, Birds, Birds-eggs, Reptiles, Insects, Crustacea, Annelids, Mol- 
lusca, Echini, Corals, Plants, Fossils, Minerals, <Src. ; and Mr. Frost's 
Report shows that the Library, though yet small, contains a number of 
valuable works on various departments of Science. 

Mr. Kennicott, the energetic Director of the Museum, is now with a 
corps of young naturalists, in Russian America, attached to the party 
exploring the route for the overland Russo-American Telegraph ; and will 
doubtless bring back from that distant and little known country, large 
accessions to the Museum of interesting objects of Natural History. 

We learn that the Academy will soon commence the issue of liberally 
illustrated Transactions and Proceedings ; and that during next summer 
a fine fire-proof building will be erected for the reception of the Museum 
and Library, on a valuable block of ground given for that purpose. 

The establishment and liberal support of such Institutions as this and 
the Chicago Astronomical Observatory are facts that speak well for the 
intelligence of the citizens of Chicago. They have already shown us that 
they possess the energy, the capital, and the skill to build up a great and 
flourishing city in an astonishingly brief space of time, and now they 
seem to be equally in earnest when they speak of soon making their city 
** the scientific as it is already the commercial center of the west." 

3. On a Second Journey into Western Equatorial Africa ; by P. B. 
Du Chaillu. — Mr. Du Chaillu stated that he left London on the 6th of 
August, 1863, and on the 9th of October in the same year he reached 
the month of the Fernand Vaz River, on the African coast, immediately 
to the south of the equator. The ship in which he had sailed had to 
land its cargo in native canoes, and in going ashore himself with his 
scientific instruments he was ciipsized, and the most valuable part of the 
instruments lost. A new set from England was ordered, but it did not 
reach him till August in the folio wins: year — a delay which he employed 
in making collections of Natural History, and transmitting them to 
England. He then advanced eastward to the Ashira country, where he 
had been on his former journey, and where he was well remembered and 
kindly received. The country from the coast eastward rises by successive 
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steps. First, there is a belt of low land near the sea, then a succession 
of hilly ranges running northwest and southeast, with valleys between, 
the ranges increasing in altitude toward the interior, and the passes 
over them ranging (by aneroid and boiling-point) between 1,864 and 
2,400 feet. The greater part of the country is covered with dense forest, 
through which are narrow paths leading from village to village; but 
from the Ashira country eastward there are three main lines of path — 
one to the northeast, another to the east, and the third to the southeast. 
The tribes are divided into clans, and each village has its own chief, the 
inhabitants always belonging to the clan of the mother. The villages 
are more populous and larger than those near the coast. In reading the 
works of Grant, Speke, and Burton, he observed many words which 
were identical with or which closely resembled words used in the district 
he had traversed, and he had no doubt that the tribes of Western and 
Eastern Africa had formed originally one people. After he and his 
party had been about three weeks in Ashira, a visitation of small-pox 
ravaged the country. Misery and destruction were spread on every side, 
and he was himself reduced to a most dejected and prostrate condition. 
To increase his difficulties, the chief, Olenda, his old and tried friend, 
died of the disease, and the traveller was accused of causing his death 
by witchcraft. He was, moreover, prohibited from continuing his march 
eastward through the Apingi country (the route which he had followed 
on his former journey), owing to the Apingi king having died soon after 
his visit, and his death being attributed to the white traveller, who was 
believed to have wished to carry the spirit of the chief back with him 
to his own country. He was ultimately enabled to coniinue his journey 
eastward by the Otando country. In the course of the journey he met 
with a singular diminutive wandering tribe, a kind of negro gypsies, of 
lighter color than the negroes, and having shorter hair on the head and 
hairy bodies. The average height of the women, a few individuals of 
whom he measured, was only from 4 feet 4 inches to 4 feet 5 inches. 
After he had advanced 200 mile^ farther than any European had yet 
penetrated, his undertaking was brought to an unexpected termination 
by an accident. This was at the village of Mooaoo Kombo, 270 miles 
from the mouth of the Fernand Vaz. One of his men fired off a gun 
accidentally, and two of ihe natives — a man and a woman — were unfor- 
tunately killed. The villagers became at once excited, and attacked 
himself and his party with their spears and poisoned arrows. He could 
not blame them for the suspicion and irritation under which they acted, 
and he, therefore, forbade his men to fire on them. He then ordered his 
followers to retire, which they did, at first in good order, while he him- 
self remained in their rear, as he believed he was in a less degree than 
they an object of resentment to the excited natives. A panic, however, 
soon seized his party ; he found it impossible to check them; they threw 
away all the articles which they carried ; he himself felt compelled to 
join them in their flight and to part with many of the most valuable 
things which he had in his possession. The result was that, although 
his men energetically rallied, he lost all his instruments as well as his 
ammunition, and all ihat could have enabled him to continue his journey 
with advantage. He lost also the whole of the Natural History collec- 
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tions be had made in the interior, and a fine series of photographs of 
the scenery and natives. He saved, however, hrs chronometers, which 
he himself carried, and his journals, with one set of his astromomical ob- 
servations. He at once, therefore, retraced his steps westward, and 
immediately afterward made his way back to England. — Froc, Geograpk, 
Soc., Jan, 8. 

4. On Beef and Pork as sources of Entozoa ; by Dr. Cobbold, 
F.R.S. — This paper brought together all the evidence bearing on the 
question as to the source of tapeworms in the human body, and especially 
controverted an opinion recently Enunciated in the columns of the 
Natural History Review^ in which journal it was maintained that the 
Tcenia would cease to infest us if the pig was deprived of the privilege 
of acting "the part of a communicating medium." It was shown that 
beef was a much more fertile source of tapeworms than pork ; this con- 
clusion being drawn not only from data furnished by the author's experi- 
mental researches, but also from the fact of the much greater prevalence 
of the bookless tapewornoi [Tcenia mediocanellata) as compared with that 
of the hooked species [Taenia solium). An animated discussion followed, 
in which Professor Van der Hoeven, Professor J. H. Bennett, Dr. Flem- 
ing, \)v. Crisp, Dr. Anderson, Dr. Patterson, Messrs. Turner, Power, and 
others took part. — Proc, Brit, AssoCy Header^ Sept. 30, 1865. 

5. Illumination under the Microscope. — At the late soiree at University 
College, two forms of Mr. Smith's (of the United States) illumination for 
opaque objects under high microscopic powers were exhibited. One was 
constructed by Ij^essrs. Smith and Beck, of Cornhill, and the other by 
Messrs. Powell and Lealand. The first form closely resembles the 
American contrivance — so closely, indeed, that it is difficult to know in 
what the difference between the two consists. A brass box intervenes 
between the end of the microscope tube and the objective. This is 
pierced at the side by an aperture opposite which a table lamp is placed; 
within the box is a small silvered mirror, which receives the light from 
the lamp, and throws it down through the objective upon the object. 
This contrivance, though it works admirably with such a power as the 
one-fifth inch, is objectionable, from the fact that it cuts off half the 
pencil of rays proceeding to the eye of the observer. The second form 
— that exhibited by Messrs. Powell and Lealand — is superior to that of 
Smith and Beck, and differs from the American plan in having a reflector 
of plain glass. The result of this alteration of the original plan is that 
whilst sufficient light is thrown down to illuminate the object, the rays 
proceeding from the latter are not partially cut off. This modification 
applied to the one-twelfth inch gave splendid results, and the makers 
allege that it may be used with one-twenty-fifth or one-fiftieth inch glasses 
with equal advantage. — Header, Dec. 23. 

OBITUARY. 

LovELL Reeve, the publisher, died on the 18th instant at his house 
in Henrietta street, after thirteen months' severe suffering, aged fifty-seven. 
Mr. R«eve was well known, not only as a publisher, but also as an author, 
his contributions to the natural history of the Mollusca being both nu- 
merous and valuable. They are to be found in the volumes of the *' Pro- 
ceedings of the Lirinean Society," of which body Mr. Reeve was a fellow. 



284 Miscellaneous Bibliography, 

He was also the author of "The Conchologist's Nomenclature,'* 1845; 
"Couchologia Systematica," 1841-3; *' Conch olopria Iconica," 1842-5; 
and "Initiamenta Conchologia," 1846. — Reader^ Nov, 25. 

Prof. FoRCHHAMMER, of Denmark, distinguished in the departments of 
geology and mineralogy, and Secretary of the Academy of Sciences of 
Copenhagen, died in December last. 

VI. MISCELLANEOUS BIBLIOGRAPHY. 

1. Mineral Oil, Prospectus of the Indian Creek and Jack's Knob 
[Cumberland and Clinton counties^ Kentucky) Coal^ Salt^ Oil etc. Com- 
pany, with a Geological Report on the Lands ; by Dr. J. S. Newberry. 
20 pp. 8vo. Cincinnati : 1866. — Dr. Newberry, as early as 1859, in a 
paper on the Rock Oils of Ohio, published in the Ohio Agricultural Re- 
port for that year, gave an excellent review of the subject of mineral oil, 
including views on its nature and origin. He pointed out the rocks iu 
the United States affording it, referring the oil of Ohio to the Waverly 
sandstone as its principal repository, but to the Hamilton shales beneath 
as probably its original position, the same rock which he states affords the 
oil of Canada West. 

In the Report whose title is above given he makes observations on the 
geological structure of the Cumberland Oil Region (Kentucky) from 
which we take the following facts. The "oil-belt" seems to cover an area 
on the line of the great anticlinal axis which runs parallel with the Ap- 
palachians, and separates the eastern and western coal-fields of Kentucky, 
bringing the older Silurian rocks over a large region in Kentucky and 
Tennessee to the surface. The great wells of the Cumberland Valley, 
"from which tens of thousands of barrels of oil have flowed," descend 
two hundred feet into the Lower Silurian Blue Limestone formation. 
There are here bituminous shaly strata overlaid by sheets of thin-bedded 
compact limestone ; and these are covered by 500 feet of shales of the 
Devonian and Subcarboniferous formations, the whole much upheaved, 
folded or contorted and faulted. These features prevail from Lincoln and 
Casey Cos., on upper Green River, through Adair and Russell, Cumber- 
land and Clinton Cos. in Kentucky, and Overton and Jackson Cos. in 
Tennessee; and over this area at numerous localities oil has been found ; 
but whether all parts will be productive in oil remains to be demonstra- 
ted. The region about Burksville, Cumberland Co., is one of the proved 
oil centers. It is supposed that the Obeys river region, in Overton Co., 
will be productive. To the north, in Lincoln and Casey Cos., the old salt 
wells, known as the Alford, the Shanks and the Evans, are flowing oil 
wells, and seem to point out this also as a center of production. 

2. Geological Survey of California, J. D. Whitney, State Geolo- 
gist. Paleontology, Volume II, Section I, Part I. Tertiary Inverte- 
brate Fossils; by W. M. Gabb. 38 pp. 4to. February, 1866. Puh- 
lislied by Authority of the State of California. — This first part of the 
second volume of the Paleontology, just issued, contains descriptions of 
about fifty new species of fossils, besides also of others before known that 
were imperfectly described, or were not figured. The species are all re- 
ferred to the Miocene and later Tertiary, no beds having been recognized 
by Mr. Gabb as positively Eocene, — who observes, however, that future 
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researches may modify much present conclusions. The plates are not yefe 
quite ready for delivery. There are on hand for description in the con- 
tinuation of the Paleontology, additional Tertiary species, besides fifty or 
more new Cretaceous, a few Jurassic and Triassic, some Vertebrate, and 
many Plants. 

3. Geology of Arisaig^ Nova Scotia, — A paper on the Geology of 
Arisaig, Nova Scotia, by the Rev. Dr. Honeyman, F.G.S., is contained in 
the Quarterly Joui^nal of the Geological Society of London, for Novem- 
ber, 1864. The strata of the region are Siluiian, and have a striking re- 
semblance in fauna to the British Upper Silurian. The whole thickness, 
as estimated, is 870 feet. 

4. An Outline Geological Map of Tennessee^ including portions of 
Mississippi^ Alabama and Georgia ; by Nelson Sayler. Published by 
E. Mendenhall. Cincinnati, Ohio. 1866. Price $2.00.— -This map i» 
mainly a copy of that published by Prof. James M. SafFord in his Geo- 
logical Report of Tennessee. It gives by means of lines and colors a gen- 
eral idea of the areas occupied by the several formations, with less of 
detail than in the original by Mr. Safford, and is accompanied by a sec- 
tion of the state stated to be " arranged from J. M. SafFord's Geological 
section." The map will prove a useful one to all interested in the geol- 
ogy of Tennessee, or in the general geology of the United States. 

6. Die Steinkohlen Beutschlands und anderer Lander EuropcHs ; by 
Prof. Dr. H. B. Geinitz, Prof. Dr. H. Fleck, and Dr. E. Hartio. Vol. I, 
Geologic, 420 pp. 4to, with a thick 4to volume of 28 plates. Munich, 
1865. (B. Oldenbourg. Price for the volume 12 thlr.) — The first of the 
two volumes of which this great work is to consist has just been issued 
in two parts, the first including the text, the second the plates. This vol- 
ume completes the Geological part of the work, and is prepared by Dr. 
Geinitz ; the second will take up the subjects of History, Statistics, and 
Applications to the Arts, and is the work of Prof. Fleck and Dr. Hartig. 

The Geology treats of the Coal regions and formations of Germany 
and the rest of Europe. It takes up, in order, the different positions of 
fossil coals commencing with the Azoic beds, and the kinds of coal ; the 
stone coal formation of the Kingdom of Saxony ; of the Prussian prov- 
ince of Saxony, the southern border of the Harz, the Thuringian Forest^ 
the Bavarian Oherpfalz, and the Schwarzwalde ; in Saarbeck and Rhein- 
pfalz (contributed by von Ronne) ; of the vicinity of Aachen (by Dr. von 
Dechen); of Westphalia, and near Osnabruck in Hanover; the Silesian, 
continued in Bohemia and Moravia (by Bergmeister Schutze) ; the BroWn 
coal of the Alps, in the Keuper and Lias ; and of Austria, in the Creta^ 
ceous and Tertiary ; the stone coal of Switzerland, Savoy, Italy, Portugal 
and Spain ; of Belgium and France ; of England and Scotland ; Sweden ; 
Denmark ; Russia. Dr. Geinitz treats his subject in a masterly manner, 
it being a department in which he has long labored and with many orig- 
inal results and publications. Sections are given of the beds ; descriptions 
of the rocks, and of the intersecting dikes when they occur ; comparisons 
of fossils ; sections of mines and the associated rocks ; and whatever, in 
fact, is of interest and importance connected with the geology of coal. 
The volume of plates includes geological maps of the various countries 
or regions that contain coal, and profile sections of coal beds ; and are 
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pi^pared and engraved in a style of great perfection and beauty. Some 
of tbe folded plates are six times the size of the quarto page. 

The 2nd volume, treating of practical and economical subjects con- 
nected with coal, is soon to be issued at the price of 9 thalers. 

6. Revue de Geologic pour les annees, 1862, 1863; by M. Delesse, 
Ingenieur en Chef des Mines, etc., and M. Laugel, Ancien Ingenieur des 
Mines, etc 412 pp. 8vo. Paris, 1865. (M. Dunod.) — A portion of this 
work appeared in the Annales des Mines, and was noticed by us in vol- 
ume xl, at page 272. The volume will be welcomed by geologists, as it 
is an excellent general review of the progress of the science for tbe years 
mentioned, and the only one accessible to them. It commences with a 
preliminary notice of periodicals and works issued during the period, and 
then takes up the different departments of the subject in the following 
order: Recent Changes; Systems of Mountains; Rocks; Metamorph- 
ism; Geogony, or the origin of metalliferous deposits, changes of level, 
etc.; Facts relating to the successive formations and their fossils, com- 
mencing with the Paleozoic ; Geology of particular regions or localities, 
and geological maps. An extensive circulation of the volume would 
tend greatly to the progress of geological science. This is the third vol- 
ume in the series issued by MM. Delesse and Laugel, the Jirst covering 
the year 1860, and the second 1861. 

7. Om de i norge forekommende Fossile Dgrelevninger fra Quartce- 
perioden^ et Bidrag til von Faunas Historic; af Dr. Michael Sars (Prof, 
in tbe Christiknia University). 136 pp. 4to, with 4 lithographic plates. 
Christiania. 1864. — This memoir is a description of the Post-tertiary 
of Norway and its fossils, especially of southern Norway, where there 
are no Tertiary or Mesozoic strata. No Tertiary exists, in fact, in any 
part of Norway. At one period in the Post-tertiary the land about 
Christiania was 600 feet below its present level, so that a deposit of clay 
was formed containing a fauna of arctic character. Previous to this, as 
the marks of erosion and groovings over the rocks beneath the clay 
show, the land was covered with ice to a height of 6000 feet above the 
sea ; and the ice is stated to be the ice of an icy sea. Subsequently to 
this glacial epoch, there was another in which the seashores were about 
160 feet above the present level, and then a fauna of a milder climate, 
more southern in character, existed along the coasts. The author distin- 
guishes consequently, two epochs in the Post-tertiary (Quarternary) of 
Norway; a Glacial and a Post-glacial [corresponding, apparently, to the 
Glacial and Champlain of North America.] The fossils of both of these 
eras are described in the memoir. 

8. Materialen zur Mineralogie Russlands ; von Nikolai v. Kokscha- 
Row. Fourth volume. St. Petersburg, 1861. — This continuation of the 
great work of von Kokscharovv, on Russian Mineralogy, treats of the 
species -^chynite, Euclase, Magnesite, Brucite, Epidote, Orthite, Plan- 
erite, Rutile, Melanochroite, Xanthophyllite, Beryl, Pyrrhotine, Chalcopy- 
rite, Kotschubeite (variety of Clinochlore), Karelinite, Linarite, Talc, 
Volborthite, Silver, Graphite, Rhodonite and Samarskite. 

9. Mind in Nature^ or the origin of Life and the Mode of Develop- 
ment of Animals ; by Henry James Clark, A.B., B.S., Adjunct Profes- 
sor of Zoology in Harvard University, etc. 322 pp. 8vo, with over 200 
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illustrations. New York. 1865. (D. Appleton & Co.)— The title of Mr. 
Clark's work claims more than he or any author can at the present time 
fulfil. The work however contains the results of much original observa- 
tion and is a valuable, contribution in illustration of the nature of life and 
animal development. The author is one of the few investigating micro- 
scopists of the country, and has labored with great thoroughness and 
success among the lower forms of life, and also in the department of em- 
bryology, in both of which directions the work gives details of structure 
of great value. Some of his conclusions will be questioned by other zo- 
ologists, and among them, with much reason, his raising the Protozoa to 
the rank of a distinct Branch or Subkingdom coordinate with the four 
distinguished by Cuvier, and his views on spontaneous generation. But 
in a brief notice we cannot properly discuss these points, or any of the 
many X>i deep importance which the work brings forward. It contains 
some personalities which we think had better have been omitted. The 
illustrations are numerous and excellent. 

10. The Record of Zoological Literature. 1864. Volume First. Edited 
by Albert C. L. G. Gunthek, M.A., F.Z.S., etc. 634 pp. 8vo. London. 
1866. (John van Voorst.) — This Record contains a general review of 
the Zoological works and memoirs published during the year 1864. It 
has been prepared with care, and should be in the hands of all who desire 
to keep up with the progress of Zoological Science. 

11. On some Foraminif era from the North Atlantic and Arctic Oceans y 
including Davis Straits and Baffin^ s Bay ; by W. Kitchen Parker, 
F.Z.S., and Prof. T. Rupert Jones, F.G.S. — From the Philosophical 
Transactions, 1865. A memoir both of great zoological and geographi- 
cal interest. 

12. Principes de Thermodynamique; par Paul de Saint-Robert, viii 
and 210 pp. 8vo. Turin, 1865. (J. Cassone et Cie.) — The author of this 
volume has brought together into one view the elements of the new sci- 
ence of Thermodynamics, — the science that treats of the mechanical ef- 
fects due to heat, and of the heat produced by mechanical agents. Those 
who have read the papers of Carnot, Mayer, Joule, Thomson, Rankine, 
Clausius, Helmholtz, Him, <S;;c., will find little that is new in this volume. 
The only portion for which the author claims novelty is the seventh chap- 
ter, which treats of the motion of balls in the bore of fire-arms. To 
those who wish to find the mathematical principles of Thermodynamics 
in a single volume, developed in an exceedingly lucid and simple manner, 
we commend this book of Saint-Robert. h. a. n. 

13. Musee Teyler. Catalogue Systematique de la Collection Paleon- 
tologique ; par Dr. T. C. Winkler. 2nd and 3d Livraisons. Harlem. 
1864, 1865. (Les Ueritiers Loosjes.) — These two parts carry this work 
from the 125th to the 394th page, and are devoted to the Mesozoic era, 
that is, the Triassic, Jurassic and Cretaceous periods. The work is a 
model for such catalogues, being quite perfect in its method, very full in 
its synonymy and references, and of remarkable beauty and distinctness 
in its varied typography. The Physical Cabinet (Cabinet de Physique) of 
the Teyler Museum at Harlem is under the direction of Dr. V. S. M. van 
der Willigen; and the Cabinet of Paleontology, Geology, and Mineral- 
ogy under that of Dr. T. C. Winkler, to whom all offers of exchange in 
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these three departments should be sent. The Teyler Museum contains 
the remarkable head of the Mosasaurus from Maestricht, the various 
specimens of Icthyosaurus described by Bronn, several species of Ptero- 
dactyl described by H. von Mever, etc. 

14. The Birds of North America.—'D. G. Elliot of New York (27, 
W. 33d St.) proposes to publish a work to contain all the new and unfig- 
ured birds of America, to be issued in Parts, 19X24 inches in size, con- 
taining each five plates colored by hand, with a concluding part of text; 
price for each part, ten dollars. Only 200 copies will be published. Mr. 
jElliot is author of a Monograph of the Pittidae or Ant Thrushes, in one 
Volume imperial folio, with 31 plates, and a Monograph of the Tetraoninae, 
Grouses, one vol. royal, with 25 plates; in each the birds, with two ex- 
ceptions only, are represented of life-size. Subscriptions are requested. 

15. Chambers^ 8 Encyclopedia — a Dictionary of Universal Knowledge 
for the People ; illustrated by wood engravings and maps. — Parts 100 
and 101, carrying this Encyclopedia to the word Saxon, have just been 
issued by the American Publishers, J. B. Lippincott & Co. 

C. P. Gaaas' Werke ; — a reprint of Gauss's works, by the Royal Society of Gottingen. 

British Conchologj; bj John Gwtnn Jeffsets, F.R.S., Ac YoL HI. Marioe 
Shells. London, 1866. (Van Voorst). 

History of the Mathematical Theory of Probability from the time of Pascal to 
that of Laplace ; by J. Todhuntkr, M.A., F.R.S. London, 1865. (Macmillan d^ Co.) 

British Hemiptera, vol. I ; by John W. Douglas and John Scott. London, 1865. 
Published by the Ray Society. (R. Hardwicke). 

Prehistoric Man : Researches into the Origin of Civilization in the Old and JSew 
World ; by Daniel Wilson, LL.D. 2nd edition. London. (Macmillan <& Co). 

Chart of Fossil Crustacea ; by J. W. Saltee and H. Woodward, with a descrip- 
tive catalogue: 490 figures. London. 1866. (J. W. Lowry & Tennant). 

Comparative Anatomy of the Vertebrate Animals; by Professor Owen. An- 
nounced as to consist in three volumes. The first has been issued, the second will 
appear in March, and the third before summer. 

The Animal Creation : a popular introduction to Zoology ; by Thomas Rtvie 
Jones, F.R.S., Kings College, London. 

ReliquisB Aquitanicse; being contributions to the Archeology and Palaeontology 
of P^rigord and the adjoining provinces of Southern France ; by Edouard Laetr 
and Henet Christie. London, 1866. (H. Bailli^re, Regent St.) 

Meteorologiske Jagttagelser, par Christiania Observatorium. 1864. Christiana, 
1866. 

Meteorologische Beobachtungen aufgegeichnet auf Christiania Observatoriam. 
L Band, Letzte Lieferung. 1837-1863. Christiania, 1865. 

Norges Ferskvandskrebsdyr. Forste Afsnit, Branchiopoda ; I. Cladocera, Ctenop- 
oda (Fam. Sididse and Hclopedidse) ; by G. 0. Sars. 72 pp. 4to, with 4 litho- 
graphic plates. Christiania, 1865. 

Annals of the Lyceum Nat. Hist., N. York, Vol. VIII, Nos. 6 and 7, Novem- 
ber, 1865. — Page 165, Notes on some terrestrial raollusca, with descriptions of new 
species; T. Bland. — p. 174, List of birds from New Grenada, with descriptions of 
new species ; G. N. Lawrence. — p. 178, List of birds from Nicaragua, with descrip- 
tions of new species; G.N. Lawrer^e. — p. 185, On the Mineralogy of New York 
Island; S. C. n. Bailey. — p. 194, Catalogue of the MoUusca of Little Gull Island, 
Sufifblk Co., N. Y. ; 8. Smith. — p. 195, Remarks on the SpongidsB of Cuba and De- 
scription of a new species of Ambulyx from Brazil ; A. R. Grote. — p. 207, Descrip- 
tions of new species of Pupadse ; K S. Morse. 

Field Notes retouched, embracing observations upon the Geology, Minerals, and 
Physical Geography of the States on the waters of the Upper Lakes, by Col. Chab. 
Whittlesey, of the late Geological Surveys in Ohio, Michigan, Wisconsin and Min- 
nesota, with maps and illustrations. — A work in 8vo, with the above title, is in the 
press at ClcTela^d, Ohio. 
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Art. XXXVI. — On some of the Mining Districts of Arizona near 
the Rio Colorado^ with remarks on the Climate^ dc. ; by B. 

SiLLIMAN.* 

Itinerary and characteristics of the Mojave Desert, — In July, 
186i, I visited the Colorado river for the purpose of seeing some 
of the mineral districts near Fort Mojave. The route followed 
was from Los Angeles in California by the Cajon Pass and Mo- 
jave Desert to Fort Mojave. After leaving the vineyard of Co- 
camunga the journey is made by encampments. T^he distance 
from Los Angeles to the Colorado is about 250 miles, which we 
made in nine encampments. Few of the stations on this route 
are laid down on any of the published maps, and are generally 
watering places only, the whole distance being an uninhabited 
wilderness, nearly destitute of the means of supporting life. 
The Mojave desert is entered at the summit of the Cajon Pass, 
where the road passes through a dug way in masses of sand- 
stone, upturned Tbeds of, probably, Tertiary age. The highest 
point of this pass is (by barometer) about 4000 feet above tide, 
and is distant about 25 miles from Cocamunga vineyard. The 
Mojave river is passed at the * upper crossings,' about 20 miles 
from the *Toll Gate' of the Cajon Pass, and at an elevation of 
about 2650 feet. The Mojave river, as is probably pretty well 
known to most readers, is a river in name only, existing, so far 
as it has water at all, as a series of lagoons with long intervals 
where not a trace of water can be found. At the so-called 

' Read before the National Academy of Sciences at Washington, D. C, January, 
1866. 
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* Upper Crossings' it is seen a few inches deep, flowing with a 
gentle current eiistwardly over a pebbly bottom, but disappear- 
ing in a short distance, and never appearing again as a running 
stream. At the Fish Ponds, Camp Cady, and tlie Caves, the water 
reappears but only in st gnant or torpid pools. The line of 
the river is however perfectly well marked by rounded boulders 
and smooth river shingle, and ah)ng its dry banks grow some 
shrubs of which the the so-called willow (a bignoniaceous plant 
with narrow willow-like leaves) is the most conspicuous, and 
more rarely the Mezquit bean ot the Mojave Indians (Cerddium 
Floridium), 

The rough road, often very difficult for an ambulance, follows 
ttie dry bed of this so-called river, the grade being pretty stead- 
ily downward from the *Pass' to Soda Springs, 150 miies or 
thereabouts from the Toll Gate* At Soda Springs the barome- 
ter stood at 29'855 inches, being the lowest point in the desert of 
the Mojave, and differing, by the mean of my observations, only 
0']95 in. from the level of the Rio Colorado at Fort Mojave. 

Soda Springs marks the site of. an ancient lake, the surface of 
tjie saline plane being as level as the sea. A powerfljl spring 
of calcareous water breaks out on its western margin, charged 
with sulphate of lime, and bearing, among the ignorant guides 
of these desert regions, the reputation of containing arsenic or 
some other deadly metallic poison. We drank freely of it, how- 
ever, with no ill effects to man or beast, and were very glad to 
obtain so potable a water after several days of great dearth of 
this essential of comfort. 

The term *Soda Spring* is a misnomer, as the water is desti- 
tute both of carbonic acid and alkalinity (it did not affect red- 
dened litmus) ; has doubtless received its name from its bright 
sparkling appearance, so much in contrast with the green 
stagnant water of the * government holes,' or wells, dug by the 
roadside for the supply of travellers. 

A gigantic fly abounds at Soda Springs and Marl Springs. 
They were such an annoyance to our animals as to compel us in 
each case to move on before we were ready, to avoid the tor- 
inents they inflicted on the poor beasts witli their sharp lancets, 
drawing blood every time when, with a droning sound like that 
of a humble bee, they struck the skin. They seem to attack the 
animals in preference to men, as none of our party suffered from 
them. 

From Soda Springs — "the sink of the Mojave" — the road, 
going toward the Colorado, rises in 25 miles to ** Marl Springs" 

'An adventurous pioneer on the outskirts of civilization has erected a toll jrate 
just before entering the Cajon Pass, where he exacts a fee of all passers in return 
for some labor bestowed upon the road at that point ; this * black mail ' is cheerfullj 
paid to the self-constituted supervisor. 
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nearly 8000 feet, and thence in 18 miles farther, at *Eock 
Springs,' it renches an elevation of nearly 3800 feet above Soda 
Springs. From this point it rapidly descends again in 23 miles 
to Pah Utah creek, about 1800 feet, and from that point the 
grade is rapidly descending to the Rio Colorado at Fort Mojave 
falling in 24 miles a little over 2000 feet. 

Climate at Fort Mojave and viciniit/. — Dr. John Stark, Post 
surgeon at the military station. Fort Mojave, has kindly far 
nished me with a copy of his record of temperatures kept at 
the fort for one year, from Nov., 1863, to Oct., 1864. The fol 
lowing table of monthly averages, prepared by me from Dr 
Stark's observations, for the three daily periods of observation 
is of interest in this connection. 

Table shoxoing the mean monthly temperatures for one year^ and aUo the 
maxima and minima at Fort Mojave^ Arizona, very near Lat. 35°. 





MEANS. 


MAXIMA 


• 


MINIMA. 


7 A.M. 


2p m. 


9 P.M. 


7 A. M. 


2 pm. 


9 P.M. 


7 A. M. 


2 pm. 


9 p. M. 


186 i. 


o 


o 


o 


O 


o 


o 


O 


o 


o 


N"ovember, 


48 96 


72-50 


5876 


63 


85 


76 


38 


54 


46 


December, 


4202 


65 


53 96 


57 


77 


62 


86 


58 


49 


IS&t. 




















January, 


40-97 


68-58 


58-38 


62 


80 


70 


31 


56 


43 


February, 


62 31 


78-48 


63-06 


69 


90 


77 


28 


56 


43 


Marcli, 


5212 


80-00 


64*35 


58 


90 


75 


41 


70 


57 


April, 


69 83 


90-11 


8001 


83 


102 


87 


52 


73 


60 


May. 


73-64 


89-29 


7864 


85 


102 


92 


62 


70 


60 


June, 


77-40 


99-10 


87-10 


88 


106 


98 


63 


88 


72 


July. 


84-23 


10609 


96-88 


94 


111 


102 


73 


101 


91 


August, 


87-35 


10667 


97-48 


95 


115 


104 


79 


99 


87 


September, 


7630 


10080 


88-08 


88 


108 


97 


65 


90 


72 


October. 6209 


86-22 


72-29 


74 


100 


83 


45 


70 


59 



From this table December is seen to be the month of low#t 
mean temperature, although the minimum degrees of heat are 
seen in January and February. 

The greatest" heats are found in July and August, when the 
temperature is seen to be most remarkably unilorm, the maxi- 
mum being in fact almost identical for the three daily periods 
of observation respectively throughout, while at 2 P. M. the 
minimum temperature reaches the remarkable extreme of 101® 
in July, and 99° in August.* 

In the San Francisco District, Arizona, the maximum temper- 
ature observed by me in August was 101°. 



a <» 



No rain of any consequence." says Dr. Stark, ** fulls at this post except during 
the months of July and August, though heavy rains are of very frequent occurrence 
in the surrounding hills. The rain p:uiige has not been regularly kept at this post, 
but I e.«timate the mean amount of rain for the years of observation to be about 
four inches. 

**At Fort Yuma, near the mouth of the Rio Colorado, accurate observations 
Bhoiv only three inches of rain for the year. Snow has not fallen in this valley 
since I liave been here, now two years. 

*' The atmosphere, of course, is very dry, dew never bebg seen. In view of this 
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The barometer (aneroid) at Fort Mojave was noted in my 
journal as 29*65 to 29 75. At Allen's Camp, San Francisco 
l)istrict, it was 28*193, average of twelve observations between 
July 26tli and Aug. 1st, the greatest difference being '055. 

2'he highest temperature noted in the sun was 120^ F., at San 
Juan Camp, (bar. 27*65), Aug. 6. In the sand the mercurjr rose 
to 136*^, and eggs are coagulated by burying in the sands in 20 
or 30 minutes exposure. 

The wet'bulb therm>ometer, which was observed thrice daily 
during our journey out and back, indicated all through the Mo- 
jave Desert and the Colorado regions a remarkable dryness of 
the air. A few examples will serve as illustrations. 

July 21, Mojave Desert, 2 P.M., air 104®, wet-bulb 66, dif. 38° 

a 22, '' " " 104 '* 70 « 34 

" 26, Fort Mojave, " " 108 " 75 " 33 

" 28, Allen's Camp, " 101-5 " 70 «» 31^ 

Aug. 1, 10 miles south of Fort Mojave, " 109 " 73 " 36 

Even at night this difference was very remarkable, sometimes 
as much as 20°, thus: 

Aug. 13, Forks of Mormon Road, 9^ p. m., air 82°, wet-bulb 60"*, dif. 22^* 
" 14, Cottonwood, 9 p. m., " 76 " 69 " 17 

The 2 P. M. observation rarely gave less than 20° difference 
between the wet- and dry-bulb thermometers. 

Bat wind storms, or sirrocos, are not unfrequent in the desert 
and on the Colorado. I find this mention of one of these sand 
storms on the desert in my notes of the journey. "Soon after 
we had spread our blankets at a *dry camp' on the plain, about 
a^P. M. we heard a roaring sound coming up from the south like 
tne sound of breakers on the shore. As the noise came nearer 
the resemblance to the roar of the ocean increased, and presently . 
the blast struck us hot as the wind from a furnace, bearing 
along with it a blinding and almost stifling hurtle of sand, pelt- 
ing the skin like hail. In vain did we seek to shut it out by 
covering the head with our blankets. It sifted through all our 
defenses, filled the hair, was inhaled by nose and mouth and 
gritted in the teeth, making the skin feel like sand-paper, while 
the oppressive heat was made ten-fold worse by our efforts to 
exclude the sand by burying our heads under blankets. It 
seemed for a time as if we should be buried alive under the 

fact 1 hazard nothing in saying that a more healthful and healing climate for those 
laboring under that great destroyer, phthisis, could not be desired. These cases 
seldom present themselves, and then only among emigrants. With simple remedies 
nature immediately restores good health. 1 should be glad if this fact were more 
generally known to those suffering from this disease in eastern cities. * * 

** I am now stationed here about two years and have not had a death among the 
tcoops during that period ; evidence UiAt good health is our epidemic" 
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drifting sands, but in about an hour the violence of the storm 
abated, vivid lightening and powerful thunder to the east of us 
succeeded, and, an hour later, a dash of rain for a few moments, 
just the outer skirt of the thunder storm, but enough to drive 
me to seek the shelter of the ambulance. 

At Fort Mojave we experienced another similar wind-storm 
with the temperature over 100°, occasioning more annoyance 
from the scorching effects of the powerful hot wind. 

The officers at Fort Mojave assured us that these hot wind- 
storms blow sometimes with great violence for a whole week, 
when it is impossible to go abroad; men and animals being 
liable to be lost if overtaken on the open desert, as it is then no 
longer possible to observe the way, gain a shelter, or find water, 
the latter difficult enough under the best circumstances." 

Any notice here of the geology of the Mojave Desert, would 
extend this paper beyond its proper limits. 

San Francisco District. 

Situation and approach, — The San Francisco Mining District is 
located upon the eastern side of the Colorado river, Allen's Camp, 
about the center of the district, being stated as 11^ miles from 
Fort Mojave. Allen's Camp is situated upon Silver Creek so 
called, a dry arroya which divides the San Francisco District into 
two nearly equal parts. Measured upon the course of the river, 
this District extends about twenty miles, or ten on each side of 
Silver Creek, from north to south. In the other direction, from 
east to west, the District extends about ten miles, the eastern 
limit being the first range of mountains, of which the most con- 
spicuous point is known as Boundary Peak. 

Oeneral Features and outcroppings of the Mineral Veins, — The 
observer is struck, upon entering this District, with the singu- 
larly wild and fantastic outline of its bounding mountains and 
intermediate ridges; he learns with surprise that the bold and 
serrated peaks stretching from east to west, and rising, now in 
delicate needles, and again prolonged in acute ridges, are the 
outcrops of gigantic quartz lodes, among which are seen con- 
spicuously the Moss lode on the north, — the Skinner and Par- 
sons on the south. The general aspect of these outcrops is dif- 
ferent from that of those seen in any other portion of the 
Great American Desert that I have had the opportunity of 
examining. Whether from the influence of volcanic heat or 
of atmospheric causes, or, — which is more probable — of both 
combined, the aspect of these great quartz ridges is more rug- 
ged than any others which we have observed. The general 
course of the lodes in this District is that of pretty strict paral- 
lelism to ^e east and west magnetic equator, the deviations 
from this course seldom exceeding 4° or 5^ by the compass. 
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This is true of by Car the greater number of all the- outcrop- 
pings in the District. There is another set of lodes, however, 
much less numerous than the first, whose general direction i& 
northwest and southeast, or more exactly N. 20° W. : these 
lodes, if prolonged, must obviously intersect, at certain points, 
some of the east-and-west lodes. They differ not only in their 
course and direction, but essentially in their mineralogical con- 
stitution. The first series, the east-and-west, are quartz lodes, 
characterized by the presence of feldspar and fluor spar as the ^ 
peculiar associate minerals; showing also rather rarely at sur- 
face metallic sulphurets and free gold. The second set of lodes 
may be called calcareous, being composed to a great extent of 
magnesian carbonate of lime or dolomite, flanked in some cases 
by quartz linings with polished walls, and as a general rule quite 
barren and unpromising in their outcrop. The Virginia, Olive 
Oatman, and liuffixlo are conspicuous examples of the calca- 
reous lodes. A third class of lodes is observed in the San 
Francisco District whose main direction is northeast and south- 
west. This class is very small, not including more than three 
or four, namely, the Pride of Mexico, Triumvirate, Wright, and 
Morning Star. 

Resources in timhftr and water. — San Francisco District, like all 
the neighboring regions of the Colorado, is entirely destitute of 
timber, and at present is very imperfectly supplied with water. 
Timber is said, however, to exist in considerable abundance, — 
cotton- wood, cedar, pitch-pine, and nut-pine, — on or near the 
banks of the Colorado, within 100 miles of Silver Creek; at 
points from wliich it can be brought at a moderate cost for the 
supply of fuel and mining timber to meet the future demands of 
this district. 

When we remember the experience in Nevada, especially the 
dearth of water on Mt. Davidson, in the early history of mining 
on the Comstock lode in Virginia City, and its present compara- 
tive abundance there as the result of mining operations, we are 
encouraged to believe that a similar result may be expected in 
San Francisco District, especially since the very limited explora- 
tions which have been carried out here have resulted in the 
discovery of water even in the driest situations. 

This region is liable, like all the adjacent semi-desert districts, 
to sudden and violent storms of rain. and wind, which may, as we 
had occasion to observe during our residence at Silver Creek, in 
a single hour, convert the dry arroya into a broad and roaring 
torrent, sweeping everything before it; while a few hours after 
scarce a trace of the inundation remains beyond the sand bars 
and pools of slime which a few days sun reduces again to the 
condition of dust Wells sunk along the line ofTthese dry 
water courses find an abundant supply of water at a few feet 
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from the surface, which although hard, becomes reasonably good 
if constantly used. 

Saline or alkali incrustations, — Like all other regions of the 
Great American Desert the surface of this District is abundantly 
charged with saline substances familiarly known as "jilkali;" 
salts derived from the decomposition of the alknli minerals of 
the porphyritic and volcanic rocks which characterize the region. 
It 13 the solution of these substimces in the drainage waters 
which gives most of the springs in this section tho»se deleterious 
properties known as alkalinity. It is to be observed that the 
.water which wfll Adw from tunnels and shafts, excavated here 
in the processes of mining, will possess little or none of the quali- 
ties belonging to the surface waters which dissolve away from 
evt;ry rain-fall the soluble saline matters that capillarity, aided 
by the powerful evaporation of a semi-tropical sun, concentrates 
upon the surface of the earth. This evil of bad water may there- 
fore be expected to disappear with the active prosecution of 
mining enterprises. 

Clirmte and health fulness. — Under a previous head the climate 
of the Colorado has been characterized. The San Francisco 
District, being elevated some 1500 feet above the river, is less 
fervid during the hot months, the temperature averaging about 
ten degrees less than at Fort Mojave. The months of June, July, 
and August, are, however, extremely hot, and all active work 
in the open air, unless in the early morning or at evening, is in- 
terdicted, the temperature ranging in the neighborhood of 100° F. 
The air is extremely dry, 30° to 40*^ at times marking the dif- 
ference between the wet- and dry-bulb thermometer. This cir- 
cumstance favors exertion by lowering the temperature of the 
human body. Deep mining will, however, offer a refuge from 
the tropical summer heats, rendering labor agreeable and sup- 
plying also water of a lower temperature and better quality 
than can be found at the surface. 

In point of healthful ness no region can be more free from dis- 
eases than this. I ascertained by enquiry from the physician at 
the military post that there were literally no climatic diseases 
known on that portion of the Colorado.* Malaria is unknown, 
and fevers equally so; chronic diarrhea occurs rarely, and then 
is traceable to causes independent of climate. This healthful- 
ness may be considered as nature's compensation for some of the 
privations incident to this fervid region. The effect upon the 
urinary organs, due to the use of the saline waters of the desert, 
disappears immediately upon the use of the river water or any 
other pure water, and is always under the control of vegetable 
acids and of moderate doses of alcoholic stimulants. 

* See Dote (3), page 291. 
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Cost of transportation and labor — The important elements of 
cost in mining upon the Colorado river and its adjacent district 
are labor and freight. The former is found to be about the same 
as in Virginia City and Nevada territory generally, viz., from $4 
to $5 per day. So far as present experience justifies an opinion 
— no considerable amount of active mining having been done 
here — there is no dearth of labor. Most of the miners who have 
gone to this country have gone in the capacity of " prospectors" 
or adventurers, and are to a great extent owners of claims as 
well as laborers. This is in accordance with the general expe- 
rience of all new mining districts on the Pacific coast. These 
bold and adventurous men have often been the pioneers of dis- 
covery, and subsequently the authors of the laws and regulations 
of the mining districts which their own sagacity and industry 
have developed, and in the organization of which they become 
officers as well as co-laborers. 

Freight, by sea from San Francisco, costs now about four 
cents the pound, or eighty dollars a ton. The cost by land 
over the Mojave Desert is much greater; and nothing but the 
saving of time will justify the use of the Los Angeles route, 
and then only for the lighter descriptions of freight such as food 
and the smaller mining supplies. The time by sea up the Gulf 
of California is about three, not unfrequently four months. 
Over the Desert the time by government teams is 78 days from 
Wilmington or San Pedro to Fort Mojave. The navigation of 
the Colorado is continually improving, especially by the intro- 
duction of a class of steam vessels better adapted to this ser- 
vice. The shifting sands of the river, and the high tides — about 
25 feet at its mouth — will, however, always make this naviga- 
tion difficult and uncertain ; and the low water of the river in 
the winter months occasions not unfrequent interruptions in the 
navigation. All these causes continue to render it highly desir- 
able to improve the Mojave desert road by the establishing of 
more frequent watering stations, a thing believed to be quite 
feasible, — and by the improvement of the road itself by the re- 
moval of obstructions. 

The agricultural capacities of the bottom lands of the Col- 
orado remain to be developed. The Indian tribes now resort to 
them for the growth of corn, wheat, beans, — of most excellent 
quality, — yams or sweet potatoes, melons and pumpkins. The 
native Mezquit bean {Gercidium Flondium), and the * screw 
tean ' (Strombocarpa pubescens), furnish excellent food for ani- 
mals, and is largely consumed by the native tribes for their own 
support. There can be little doubt that both corn and other 
grains for stock can be raised here for the wants of a conside^ 
able population, as well as all the esculent vegetables and most 
important fruits. At present the best lands are occupied by the 
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Indians, from whom, by purchase or treaty they can soon be ob- 
tained. In respect to agricultural capacities this region is more 
favored than most of the mining districts of Nevada, and may be 
in a good degree rendered self-supporting. 

General features of the Geology of the DiMrict and successive 
epochs of eruptive rocks. — The rocks of this District are exclu- 
sively porphyritic or volcanic. The porphyry consists for the 
most part of the feldspathic variety, the crystals of feldspar 
being implanted in a violet or lavender-colored paste of various 
shades. Like most of the porphyries observed in the great 
American desert, for example at Virginia City and at Esmeralda, 
at Bodie and in the Mojave desert, these rocks yield to atmos- 

Eheric influences, either crumbling into incoherent masses or 
reaking away into acute and fantastic cliffs. The porphyries 
in the San Francisco District are of at least two distinct epochs. 
Along the right-hand branch of the arroya of Silver Creek for 
the distance of a mile or more, occurs an olive-green, some- 
times leek-green porphyry, in which are imbedded — like bould- 
ers in a conglomerate — large masses or fragments of the violet- 
colored porphyry and of other associated plutonic rocks; for 
example masses of basalt and diorite. This fact leads us to the 
conviction that the greenish porphyries are of more recent age 
than the violet-colored ones whose fragments they contain; 
fragments identical in character with the violet-colored porphy- 
ries which constitute the main mountain masses of the district. 
As the quartz lodes of this region, — for example those gigantic 
dikes known as the Moss and Skinner lodes, — contain imbedded 
in their mass, especially at their surface, fragments of scoriaceous 
lava, and present in general a burned and roasted appearance, I 
am led to the conclusion that not long subsequent to the time 
of their separation from the masses of porphyry through which 
they cut, there was a general and violent volcanic action result- 
ing in the upheaval or injection of many dikes of basalt, diorite 
and olive-green porphyry imbedding fragments torn from the 
older rocks as already described. That this period of activity 
was general and simultaneous for this region, seems almost cer- 
tain from the fact of the parallelism of the east and west lodes, 
as well as from their mineralogical and metallurgical identity, 
so far as present observation and exploration justify an opinion. 
A second period of eruption appears to be clearly indicated 
by the existence of the second class of lodes already noticed, 
namely, the calcareous lodes, whose main course is northwest 
and southeast, and the mineral constituents of which are en- 
tirely unlike those of the east-and-west lodes. There is evidence 
also in this district, as well as in the country at large, of volcanic 
eruptions of a much more recent date than those which have 
given origin to the mineral lodes. This evidence is seen in the 
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cappings of basaltic lava which surmount many of the hills with 
plane tables, or which occur in parallel bands, interstratified 
with masses of volcanic tufa, sometimes of enormous thickness. 
We have no data for fixing the epoch of this third class of vol- 
canic phenomena, but it seems clear that like the two others it 
was sub oceanic; and in this respect all three are distinctly sep- 
arated from a fourth and extremely well-marked group of simi- 
lar phenomena which were plainly sub-aerial, and which occur- 
red, geologically speaking, at a very late period, after the surface 
topography had assumed its present features. To this fourth 
class of volcanic phenomena we refer those extinct cones, so 
conspicuous just east of the Organ canon of the Mojave, — cones 
whose lava streams now stretch their rugged course in long and 
regular inclined planes to a distance of eight or ten miles from 
the craters, standing with vertical basaltic walls ten or twenty 
feet above the plain, capped with scoria whose surface still 
speaks of the sluggish nature of the once molten mass. 

Characteristics 0/ the Mineral Veins. — The first thing which ar- 
rests the attention of the mineralogical observer in the San 
Francisco lodes, as compared with those of most other regions, 
is the general absence of the metallic sulphurets, and of the 
carious or porous character so common in the outcroppings of 
quartz in most auriferous regions. In this respect the San 
Francisco outcroppings are not unlike those seen in some por- 
tions of Nevada. There is reason to believe, so far as-our own 
observations have extended, that this character of the outcrop- 
pings of the quartz lodes in San Francisco District is common 
to most the outcroppings in the porphyritic or plutonic rocks 
of other mining districts in Arizona; as in the aistricts of El- 
dorado Canon and the Wauba Yuma. The larger lodes of the 
San Francisco District, such as the Moss and Skinner, are 
characterized also at surface by a cross structure at right an- 
gles to the general course of the lodes, breaking them up into 
a series of subdivisions or headers which include often large 
masses of the adjacent porphyry walls, or of other rocks more 
or less distinctly volcanic. Whether it is due to the volcanic 
action to which the surface of these lodes has been subjected, 
or to some other less probable cause, it is a fact that most of 
the lodes in this district show an absence of the fringe or lin- 
ing of fluccan or clay material, generally found in softer rocks. 
The lodes of this district are in general glued fast to the adja- 
cent walls of porphyry, but that this characteristic is only 
superficial seems probable from the fact that the Allen shaft, 
sunk upon the Moss lode, intersecting the line of its southerly 
or hanging wall shows a distinctly marked fluccan or fringe, 
separating the vein from the adjacent porphyry at a few feet 
depth from the surface, — although at the surface no such struc- 
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ture was visible. The surface of the quartz also, at this portion 
of the Moss lode has the appearance of having been burned, 
looking like quartz containing pyrites which has been roasted 
in the fire and then quenched in water, leaving the surface 
deeply stained with red oxyd of iron: this stain penetrating 
by numerous rifts and fissures to a considerable depth from 
the surface. It was in quartz of this description that the ex- 
tremely rich samplings of gold were taken which have rendered 
this lode famous. In similar quartz from this portion of the 
Moss lode, I found it still easy to obtain rich specimens. The 
inference is that the surface of these lodes has been subject to 
the action of heat, probably through hot waters, dissolving or 
decomposing the metallic sulphurets and leaving the superficial 
portion of the lodes in a hardened and changed condition, un- 
promising for metallic value, but giving place in depth to vein 
stuff of a softer character, and more charged with metallic sul- 

f)hurets. This change is very conspicuous in the Techatticup 
ode in Eldorado cafion which has been open to a depth of 140 
feet, and shows, as I am informed by Henry Janin, a gradual 
increase to this depth of metallic sulphurets, from a condition 
at surface of a quartz lode destitute of these compounds. On 
the Moss lode a shaft of 52 feet has shown a similar change in 
the relative hardness of the including walls of porphyry, and 
the gradual softening of the contents of the vein. As yet the 
explorations in the San Francisco District are quite too limited 
in depth to enable us to apply this reasoning with certainty to 
any number of the lodes, and it is by analogy only that the con- 
clusion is reached which seems to warrant this probability. 

Mineral contents of the hdes, — The Moss, Skinner, and in gene- 
ral the larger lodes of the San Francisco District, are character- 
ized by the presence of an abundance of white feldspar, form- 
ing sometimes the mass of the vein; the quartz existing then 
as a subordinate vein in the feldspathic and porphyritic gangue. 

The mineral most characteristic of the east and west lodes in 
the San Francisco District, next to the quartz and feldspar which 
form the great mass of the lodes, is fiuor spar^ a mineral fre- 
quently seen elsewhere in the world as an associate in silver-bear- 
ing lodes — as, for example, in Freiberg in Saxony — but which 
is of rare occurrence in this country in a similar association. 
This mineral is found abundantly in the Skinner lode, the Day- 
ton, the Knickerbocker, and the Quackenbush 5 and has been 
observed also in the Moss and several others. It is associated 
in them with free gold, horn silver sometimes in distinct dode- 
cahedral crystals, and iron gossan. 

Description of some of the veins of the San Francisco District, — 
In general the lodes in San Francisco District are remarkably 
vertical, rarely deviating mora than 80° from the perpendicu- 
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lar; and their outcroppings are commoDly very strong and well 
marked, forming, in the case of the larger lodes, conspicuous 
features in the topography of the country — landmarks seen for 
many miles. 

To describe all the lodes in this district would be tedious and 
unprofitable. The amount of work performed on them has in 
general been no more than is essential to conform to the easy 
conditions imposed by the laws of the district upon claimants; 
and has in most cases been too little to furnish important data 
for the guidance of the judgment. I shall therefore confine 
myself to those which are best developed or of the most general 
interest and importance, commencing with the Moss lode, which 
has received more attention than any other one of the San 
Francisco lodes. 

0/ the Moss lode, — The outcroppings of the Moss lode form a 
most conspicuous feature in the landscape, being seen, standing 
up in bold crests and pinnacles, from a long distance. The ob- 
server who enters the Colorado valley from the Mojave Desert 
has his attention arrested by the crests of the Moss lode, as soon 
as he emerges from the valley of Pah-Utah creek, at a distance 
of at least twenty miles in an air line. This lode stretches in 
a continuous line for at least 7,800 feet, and is * claimed' for 
double that distance. Its distance north of Silver creek is about 
two miles, and its course is about W. 5° N., or nearly at right 
angles to the river, from which it is distant about five miles. 
This vein shows at surface about fifty feet of thickness, as well 
as can be judged in its present state of development, while its 
croppings rise to a heignt of from fifty to one hundred feet or 
more above the arroya or wash, sinking at times to the surface 
and then towering away again in bold peaks and crests. Its 
height above the Colorado must be at least 1600 feet. Its dip 
is southerly 65° to 70°, or 15° to 25° away from the vertical. 
The weathered aspect of this vein is reddish and rich brown, 
but on breaking away the weathered surfaces it is found to be 
composed of whitish compact feldspar and quartzose porphyry, 
intersected by veins of very red, often marbled quartz, at times 
violet-colored, and rich in free gold. There are included in 
this vast mass, not merely numerous sets of feldspar, hornstone, 
and quartz veins, but also masses of gray porphyry and lumps 
of tufaceous and vesicular lava, indicating the action of heat, 
either of thermal waters or of direct volcanic agency. Some 
masses of a cellular structure have the vesicles filled with hya- 
line quartz or hyalite, — possibly also with some zeolite — and 
these masses so resemble the siliceous sinter of Steamboat springs 
in Washoe valley, as to recall at once the probability of a ther- 
mal origin. This probability is further strengthened by the oc- 
currence of veined and marbled jaspers and hornstones. Drusy 
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surfaces of crystalline quartz are also seen abundantly in all the 
"shuts" or closures of the vein. 

The hanging wall of the Moss lode is an ash-gray feldspathic 
porphyry, often intersected by thread veins of quartz and horn- 
stone, but barren of metallic sulphurets, and showing at the sur- 
face no clay wall or fluccan, separating it from the vien. The 
absence of this character of permanent and well defined lodes 
at the surface of the Moss ledge is in analogy with the character 
of many veins in Nevada, wliich, however, at moderate depths 
acquire this feature, as the Allen shaft shows to be the fact for 
the south or hanging wall of the Moss lode. The entire outcrop 
on the Moss lode has a burnt up, dried and hardened aspect, 
as previously explained ; and this character is shown now by 
very moderate explorations, to be quite superfjcial. 

The characteristic veinstone of the Moss lode is feldspar with 
veins of chert or hornstone, in which matrix occur veins of 
highly ferruginous quartz, sometimes almost an iron jasper of 
various colors, sometimes compact and again cellular. The sur-^ 
faces of closure are drusy, not separated from the gangne by 
any parting, but cutting it with a dip usually more highly in- 
clined than the dip of the vein itself. These intercalated or 
subordinate veins of quartz appear to maintain a course quite 
parallel with the main vein. Too little work has however been 
done on the lode to justify this generalisation in any more than 
a limited sense, as far as can at present be seen. 

The rich specimens of free gold in quartz, of which over a ton 
weight were taken at one time in 1864, were obtained on one of 
these subordinate veins of deep red iron-stained quartz, just be-^ 
hind the point on the so-called San Francisco claim where Allen's 
shaft is now being sunk. I caused some blasts to be put in at 
this point and was able to obtain a considerable amount of 
quartz of similar character, highly charged with gold. That 
the gold is not confined to this point I found by breaking some 
specimens at several points along the face of the outcrop for a 
distance of 250 feet ; and it is easy to detect minute particles 
of the precious metal along a line of 500 feet, by careful observ- 
ation. 

The Moss lode has been opened by a shaft called Allen's 
shaft, sunk on the San Francisco claim, ten or twelve feet in 
front of the spot where the first lot of rich ore was obtained, to 
a depth, in Aug. '64, of 42 feet. This shaft was set to cut the 
hanging wall of the lode and pass through its entire thickness 
in an estimated depth of about 100 feet. Where it cut the 
southern edge of the lode ore was found from which an assay 
was obtained, showing 84,200 per ton of precious metals. 

I ordered this shaft cleaned up, to exhibit the nature of the 
section it has furnished of this side of the lode. The result was 
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interesting: the "pay streak" or productive ore ground is seen 
to be here about three feet wide in two nearly equal divisions, 
separated by about one foot of soft yellowish and reddish 
material, which prospects well for gold. This softer seanv has 
come in on sinking and is not seen at all at surface. It is in- 
creasing in width as the shaft descends and is easily worked by 
the pick alone. Its dip is such that it passes out of the shaft in 
twenty-seven feet, the shaft being eight feet wide. The hanging 
wall is perfectly definite and shows smooth "slickensides," with 
ft clay lining between them in places from three to four inches 
in thickness. The upper-iock is a reddish feldspathic porphyry, 
with thread veins of quartz. The vein stuft* shows very little 
sulphurets and the porphyry comes in between the walls. The 
quartzose ground increases as the shaft descends, until at its 
present bottom it is nearly all quartz. 

The bullion obtained from this vein contains silver enough to 
give it a pale yellow color. The gold appears in beautiful pol- 
ished scales, the flat surfaces often embossed with crystalline 
lines. The precious metal is sometimes imbedded in a compact 
red jaspery quartz, presenting, when cut and polished, beautiful 
gniphic goldstone. This rich gold-bearing mass of ferruginous 
quartz it will be understood formed the outcrop of this gigantic 
vein at only isolated points. Subsequently having an oppor- 
tunity of comparing the physical features of the Moss vein with 
the surface show upon the '*Comstock lode" in Nevada, I was 
forcibly struck wiih the great resemblance of these portions of 
the Moss vein with that portion of the Comstock which is still 
seen at Gold Hill, south of Virginia City, where similar rich 
deposits of low grade gold in the quartz outcrop gave its name 
to the town which has since sprung into such wonderful activity 
as the result of the development of the mines which have been 
opened upon this remarkable silver vein. The inference seems 
probable that the explorations of the Moss lode will likewise 
develop a silver mine, and if the magnitude of the outcroppings 
afford any just ground of comparison, the future of the Moss 
lode should not sufter in the contrast. But there is this import- 
ant feature of difference, the rich sulphids of silver associated 
with native silver which were found in such remarkable abun- 
dance in that part of the Comstock, now known as the Ophir 
ground, has never been seen on the Moss lode. 

I am permitted to copy the following certificate of assay and 
experiments with sodium amalgam made by Dr. Torrey & Son 
on a sample of ores taken from the rich *chimney ' of the Moss 
lode. The sample in question was collected in the summer of 
1863 by Mr. Chas. W. Strong, who is now engaged in an active 
exploration of this interesting locality on behalf of a party of 
New York capitalists: 
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V. S. Assay Ofhcx, New York, Feb., 1866. 

Sample of ore from Arizona Territory. 

Weight of sample 84 lbs. 14^ oz. Bullion obtained $59*04. 

By assay the bullion contained in 1000 parts, 

Gold, ... * * 682 

Silver, ...*-.- 308 
Copper, * * * . * 010 

1000 
The value per ton by assay is $3,572.00 

a. After treating the ore by panning to remove the coarser portions of 
the free gold, the remainder was subjected to a series of experiments to 
test tlio comparative value of amalii^amation by ordinary mercury and 
the Wurtz process with sodium amalgam. 
First ihe tailings of a were assayed and gave, 

Gold per ton, - - - - $1072.00 

Silver " . * . ^ 60.00 



$1132.00 

5. 8 lbs. of the ore (tailing.*) were amalgamated with ordinary mer- 
cury, and the bullion obtained weighed 2 dwt. 14 grs., which assayed as 
follows : 

Gold, . * . . . 706*5 

Silver, - * • • - 201*0 

Copper, - . - • . 2*5 

loocT 

Value of Gold obtained from 6: $1.88=:45 pr. ct. of fire assay. 
*« Silver " " .04 



$1.92 

e. 8 lbs. ore (tailings) were treated with sodium amalgam, ^Wurts 
process) and the button obtained weighed 4 dwt. 11^ grs., which gava 
oy assay 

Gold, ..... 705 

Silver, .•...• 146 

• Copper, • - - • - 149 

1600 

Value of Gold obtained from c: $3.26=78 pr. ct. of fire assay. 
" Silver •* •* .04 



$3.30 
The total quantity of gold in 8 lbs. of ore by fire assay is $4*19. 

Jno. Tobrbt <fe Son. 

The assays of samples of the ore of this vein collected by 
myself and others, show a value of from $70 or $80 to several 
thousand dollars to the ton of 2000 lbs. But all such results 
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are of little value compsired to the actual reduction of large 
Quantities of the ores iri working processes. 

Other lodes of tJiis district, — My notes contain mention of over 
fifty lodes or veins^ most of them probably distinct, which I 
visited in the course of my explorations of the San Francisco 
district, and which belong to the east-and-west system. The 
l:)arallelism between the lodes of this system is almost exact, and 
there is a great similarity in their mineralogical character. 

l^he * Skinner,' on tlie south side of Silver Creek, is one of 
the most conspicuous^ forming like the Moss lode bold and fan- 
tastici crests, risinj? sometimes in slender needles to a remarkable 
height. The boldest outcrop is called the "center claim," of 
16(W) feet. But those portions called the Eochester (1800 feet) 
and the San Francisco (2400 feet) are nearly as bold. This lode 
shows drusy quartz, both compact and cellular and ferruginous 
with numerous cavities where fluor-spar has been weathered out. 
Hornstone is also seen frequently. Very small traces of sulphids 
show at surface, which is much stained by black oxyd of man- 
ganese, rendering portions of the outcrop quite black. 

'This vein varies from 50 to 150 feet in thickness. Its walls 
of ash-colored feldspathic porphyry are seen in places beautifully 
polished on the line of the dip 70° N. It appears glued first to 
the pof phyry, without a lining of clay, (fluccan), but this is so 
commonly the case in the outcrops of Nevada that it is no proof 
of the absence of this important character of a true vein at a 
moderate depth. 

An exploratory shaft has been sunk near the center of this 
claim on the foot wall, at a point designed to cut the lode at the 
depth of 100 feet, but at a depth of* 50 feet the resources of the 
explorer gave out. Eighteen feet of water in this shaft conBned 
my observations to the materials thrown out, showing the cor- 
rectness of a statement made to me, that a branch vein or off- 
shoot of the main vein had been cut, carrying green and purple 
fluor in octahedrons in a quartzose and feldspathic gangue, with 
occasional gray spots of minutely diffused sulphid of silver. 
Three assays of the ore from this shaft proved the presence of 
silver to the value respectively of $25, $74, and $83 to the ton 
of 2000 lbs. From a second shaft sunk on the N.E. side of the 
wash, in the body of the vein, to a depth of 25 or 30 feet, I ob- 
tained beautiful octahedral crystals of green, white, and purple 
fluor spir. The gangue and the whole mineralogical character 
of this vein, so far as explored, is of the most promising charac- 
ter, and it offers a most legitimate field for judicious exploration, 
with a reasonable expectation of the discovery of silver ores in 
remunerative quantity. At the same time it must be remem- 
bered that such an exploration is sure to be costly and its result 
is always doubtful. 

The Parsons, Hurst and Leeland are other gigantic lodes, 
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south of the Skinner and of generally similar character, but, at 
the time I saw them, almost completely unexplored. 

Some of the smaller lodes of this district appear to me to offer 
the hope of a much less costly exploration, and with the promise 
of quicker returns. Of this class I may mention the Caledonia 
and Dayton, a few hundred feet south of the Moss lode, and the 
Quackenbush and Knickerbocker, some distance south of the 
Skinner and Parsons. These veins are from three to ten feet in 
thickness, well defined, and showing at surface all the characters 
of true metalliferous veins. Besides well characterized and 
abundant iron gossan in cellular quartz, I observed in them 
fluor spar, feldspar, green carbonate (»f copper, horn silver, and 
free gold. Samples from these outcrops, collected by myself, 
yielded when worked in an experimental mill, from forty dol- 
lars to two hundred and fifty dollars per ton of two thousand 
pounds. 

In no other mineral district which I have seen are there s# 
many remarkable outcroppings of quartz veins carrying the 
precious metals, crowded into so small an area and on a scale of 
such magnitude in development as in the San Francisco District. 

In the vicinity of Austin, (Reese Eiver) Nevada, the veins are 
more numerous, probably, but are also much smaller and quite 
inconspicuous, having, in fact, almost uniformly no outcrops to 
attract the attention of the explorer. 

Both districts are situated in a desert and inhospitable region, 
but the fervid heats of the Arizona summer are fully counter- 
balanced by the severe cold and snows of the more northern 
locality. Supplies can be brought with tolerable certainty by 
sea and river to Hardy's Landing, immediately in front of the 
San Francisco District, and within five miles of the Moss lode. 

With these facilities for development we ought not to remain 
long in ignorance of the true character in depth of these very 
remarkable mineral veins, nor is it too much to hope that they 
will, with an honest and prudent use of capital reward the ad- 
venturers with handsome returns for the capital employed in 
the exploration. 

Of neighboring mineral districts. — My observations extended 
east of the San Francisco District to Trout Creek, a branch of 
Bill Williams' Fork of the Rio Colorado, where there is a min- 
eral district called the Wauba Yuma, about 60 miles east of the 
Colorado, and in a region entirely beyond the present limits of 
civilization. Passing the range of Boundary Peak, over a crest 
of volcanic tufas and red porphyry rocks of some 1500 feet ele- 
vation at the point of crossing, above Allen's Camp, or over 
8000 feet above the river,* the traveller descends eastwardly in 

* The peaks on either side of the pass are, howerer, much higher, but I had no 
opportanitj to measure them* by the barometer. 
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a dry valley, called Massacre Valley, from the sad tragedy of the 
murder of a large party of Texan and Arkansas emigrants io 
1857 by the Mojave, Wallupi and Pah Utah Indians. We found 
the melancholy evidence of this catastrophe scattered along the 
line of Beale's Eoad for several miles, over seventy persons with 
their teams and baggage wagons having been destroyed. The 
bleaching bones of the oxen, half burned remnants of waggons, 
with cooking utensils and household furniture scattered about 
or lying as they fell, attest the savage ferocity of these treach- 
erous tribes. About twenty miles beyond the easterly margin 
of the San Francisco District, there is an entire change in the geo- 
logical character of the country. The porphyrilic and volcanic 
rocks give place to metamorphic schists, gneiss, and granitic 
rocks abounding, with numerous veins of white quartz. From 
the Eio Colorado to the eastern limit of the Massacre Valley, 30 
miles or more, the rocks are entirely porphyritic or volcanic. 
The same rocks which are seen on the west side of the CJolorado 
are repeated here. The mountains possess a fantastic, almost 
grotesque outline, due, probably to their peculiar mode of de- 
composition. Many needle-shaped porphyritic masses adorn 
the ridge and are thrust through horizontal and gently inclined 
beds of volcanic tufa and cement of various striking colors, 
usually light, sometimes almost white, variegated by zones of 
brown, red, chocolate, and yellow. Large blocks and irregular 
fragments of volcanic or basaltic rocks, usually black or deep 
brown, are seen implanted in the overhanging and undercut 
cliffs of tufa and cement 250 to 300 feet high along the narrow 
gorge through which the trail crosses the crest, near "Meadow 
Springs." These volcanic beds appear to be of sub-aqueous 
origin. All the looso river drift and boulders on the plane are 
cemented into a firm concrete with a white cement derived 
probably from these beds. 

The change in the geology of the region is very marked in 
the transition from volcanic rocks to those of the granitic family, 
and is accompanied by a corresponding change in the character 
and direction of the mineral veins, and the commencement of a 
region better wooded and watered than that previously described. 
Near the western margin of the Wauba Yuma District occurs 
a considerable vein of auriferous quartz, accompanied by ores of 
copper and sulphurets of iron. It first appears in a pretty high 
granitic mountain to the northwest, and its course has been 
traced about three miles to the southeast. This lode, which has 
been called the " Pride of the Pines," appears to be about ten 
feet wide, and possesses promising characteristics. The sample 
collected by me, although showing no free gold, yielded $30 
to $50 to the ton of assay. It possesses the characteristics com- 
mon to the auriferous lodes of the Sierra Nevada, and the same 
general N.W. and S.E. direction^ while, it will be remembered, 
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tbe silver veins of the San Francisco District are nearly east 
and west in direction. 

The granitic range in which the "Pride of the Pines" vein 
occurs extends for at least fifty miles, in a line nearly north and 
south, and forms a mountain mass of no mean proportions. Its 
altitude I could only conjecture, having sent my barometer in 
another direction, and crossing the ridge only at subordinate 
points* Its crests, however, may be from five to six thousand 
feet above tide. 

Immense drift deposits of angular fragments without arrange- 
ment occur upon tne flanks of this range, and so greatly re- 
sembling in their character glacial moraines as to command my 
careful notice. In a dry arroya which had been cut by torrents 
through this ancient drift, I saw for two and a half miles a sec- 
tion, averaging perhaps one hundred feet in depth, of the mass 
of one of these moles of glacier-like materials, chiefly angular 
fragments of granite, some of quite large dimensions, mixed with 
smaller angular fragments, sand and mud, with no trace of ar- 
rangement or stratification whatever. These moraines (if they 
are such) are of all dimensions, from one mile to eight miles in 
length, some of them as regular as a rail-road embankment and 
forcibly recalling those of unquestionably glacial origin jutting 
out upon the American Desert from the eastern escarpments of 
the Sierra Nevada near Mono lake, Aurora, and between Wel- 
lington's and the Palmyra districts. 

These Arizona mounds run southeast from the main molmtain 
mass, in lines seemingly parallel but really radii of the mountain 
valleys or gorges, between which they occur, falling away in 
gently inclined planes from the ridge. On their outer edges 
some traces of stratification appear, as in river drift, but this 
appearance seemed plainly a partial rearrangement of the ma- 
terials by the torrents to the course of which they are limited. 
I record the observation with the impressions made at the time. 
My field notes contain the remark "true glacial drift." The lat- 
itude was about 35°, lower than true glacial phenomena have 
been recognized, if I am correctly informed. There were no 
exposed surfaces of rocks to show glacial scratches, and the ex- 
igencies of travel in this difficult region did not permit me to 
ascend the rocky peaks in search of them. 

These alluviums, whatever their origin may be, cover an area 
ten miles to fifteen miles in widths S^^^n ^^^^ ^^ Pine Mountain 
ridge to the next and parallel ridge, which I have in my notes 
called "Castle Eidge." The recurrence of volcanic rocks and 
wide spread sheets of basaltic lava, as a capping to the mountains 
and hills, gives it a character entirely in contrast with the 
familiar features of the metamorphic and granitic mountains 
just noticed. These features are especially seen in a lofty table 
mountain of the 'Castle Bidge' on the traveller's left, as he leaves 
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Pine Mountain ridge behind him. This bold land-mark I liamed 
in my notes " Mount Brewer." " Fortress Rock," on Trout Creek, 
is another fine example of the same kind, but the valley north 
is filled with similar table mountains from a few hundred to a 
thousand or twelve hundred feet above the surrounding country. 
Here the same horizontal and gently inclined beds of light 
colored tufas already noticed as occurring near Silver Creek, 
fifiy miles or more west of this, recur and are capped in a like 
manner by basaltic columns. 

Enormous dikes or reefs of quartz and of coarse quartzose 
feldspathic granite cut through the reddish gneissoid granite 
which forms the basement rock over a large part of the Wauba 
Yuma District, rising in one case 100 to 150 feet above the 
caSLon which cuts the vein at a point wh^re I examined it, and 
where it is 50 feet thick. I could not discover in those gigantic 
veins much evidence of any metallic value, nor had there been 
any exploration upon them. 

The Sacramento District, about 45 miles N.E. of Fort Mojave, 
I did not visit, but inspected a large collection of argentiferous 
galena from its veins^ made chiefly by soldiers of the Post 
These lead veins occur in metamorphic rocks, and are such in 
size and metallic value^ so far as I could learn, as to lead to the 
belief that they will one day be worked when labor and supplies 
are cheaper and more abundant, and they may furnish a most 
important auxiliary to the treatment of the silver ores of adja- 
cent districts. 

The Irataba district, south of Fort Mojave, comprises a num- 
ber of veins carrying copper, but few of tiiem, in the opinion 
of my assistant, Mr. Frank Sample, who visited them, are 
worthy of exploration^ 



Abt. XXXVIL — A method of Giving and of Measuring ike angles 
of Ci^slals, for the determination of species^ by the use of the 
Jiejlecting Goniometer; by John M. Blake. 

It seems desirable that more general use should be made of 
angular measurements of crystals for the purpose of determin- 
ing species, than the ordinary methods of measurement and com- 
parison will allow. 

The time and studv required to understand the various forms 
of symbols adopted by different authors, and then to locate the 
planes on the given crystal before making the measurements, 
make the pursuit of the subject in this way a difficult matter, 
even to those who have spent considerable time in the study. 

Now it is possible to describe a crystal, giving measurements 
which will locate every plane occurring upon it, without the use 
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of symbcds having reference to any system of crystallization^ 
By thus making the measurement of a crystal, simply a me- 
chanical operation, this description will be sufficient to determine 
again the same 'species, so far as it can be done by angular 
measurenaent of the planes. 

The method consists in taking advantage of the existence 
of certain natural laws, which determine the arrangement of 
the planes upon a crystal into zones; and noting the angular 
distance of each plane in a zone, from one of them fixed upon 
as the starting point; this to be done by simply giving the 
goniometer-reading for each plane; and, further, binding all of 
the measured zones together by noting a sufficient number of 
their points of intersection. 

Since a zone is a number of planes making parallel intersec- 
tions with each other, if we adjust any two of the planes for 
measurement, we have at the same time adjusted all, and can 
readily go on and record the reading of the instrument for each 
plane. 

We thus preserve the relative position of the planes, which, 
gives the measurements a value which cannot be attained by 
the ordinary method of separate measurements, for the location 
of which we have to depend upon our knowledge of certain 
symbols. 

It can be seen that there is thus a saving of labor, and of 
space in recording, if we consider that the object in view is to 
get a complete measurement of a crystal. 

This measurement of zones may be carried to an extent 
which convenience will determine for each species. Four or 
five zones will often include nearly all the planes on a crystal, 
perhaps all that would be actually needed for the determination 
of species. To bring in the remainder, to complete the descrip- 
tion, it may be best to.make separate measurements ; or to give 
only portions of zones, where to give the complete zone would 
be an unnecessary repetition of what had already been well 
noted. 

To show what can be done by this method, suppose in the 
case of sulphate of copper, (CuOSOg+SHO) each plane to 
have its opposite, there will be more than twenty-eight planes 
upon a complete crystal. 

All of these planes can be brought into three zones intersect- 
ing in a common plane (i, of Rammelsberg). 

It will be necessary to add a fourth zone, crossing the others, 
to bind them together and make the description complete. The 
species, sulphate of copper, is selected, because it belongs to the 
triclinic system of crystallization, and therefore it might be con- 
sidered more difficult of description than the average of species, 
and the remeasarement of a crystal for comparison, an op- 
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eration requiring considerable patience, to say the least ; but by 
the use of this method it bec(5mes in either case a comparatively 
easy operation. 

If, from the description, the angle be required between any 
two planes lying in one of the measured zones, it can be readily 
obtamed by subtraction. But if the planes do not both lie ia 
one of the measured zones the angle can be found by means of 
spherical trigonometry, without taking into consideration sym- 
Dols or axes. 

The prismatic zone in elongated crystals would be the iSrst to 
measure, because best developed. 

We can start with the zero of the instrument opposite the 
largest plane if we have no other guide. 

The other zones may be taken in the order in which they 
appear best developed. Some order is desirable to facilitate the 
use of the description for ffiture comparisons. 

In using the description for determining species, after measur- 
ing the most obvious zones on the crystal, we can plot them on 
paper and turn the protractor until the readings coincide with 
the description. 

The plotting is necessary only when there is difiBculty in 
making the comparison, on account of the zero of the instru- 
ment Jiot having been brought opposite the plane used in the 
description. 

When we have found a coincidence of readings for a zone we 
have determined all the planes in the zone ; also the symbols, if 
given in the description. 

In this way, with a description in this form, we can speedily 
determine all of the given planes which occur upon the crystal 
before us ; also if there are any new planes. 

Care should be taken not to confound right and left hemi- 
hedrism, or similar non-superposable forms, which is liable to be 
done if we do not note the relative position of at least three 
planes, not in one zone. In case a drawing is given, this will 
not be necessary. 

The use of this method gives us a great advantage in d^etect- 
ing and measuring accurately very small planes and cleavages, 
which, were it not for the fact that they come into the zones, 
could not be adjusted for measurement on account of the feeble 
reflection which they give. 

Note, — Direct sunlight is of great value in detecting and measuring 
45niall planes : the light may be tempered by means of smoked glass. 

For convenience in approximate adjustment when using a Wollas- 
ton^s goniometer of the usual form, and to make it possible to measure 
^entirely around a crystal, it will be found an advantage to mount the 
crystal at the extremity of a lead wire, of three or four centimeters in 
length, and for most crystals one millimeter in diameter. 

A method for the rapid and easy adjustment of a crystal for measure- 
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ment, in the Wollaston goniometer is, first, to bring one plane pnrallel 
to the motion of the joint between the two Us, so that motion a( this 
joint will not affect the reflected image, and then to use for adjusting 
this plane only the motion of the rod carrying the crystal, while^ for ad- 
justing the other plane, motion of the joint only is to be used. By ob- 
serving these points, from two to four movements only will be required to 
obtain perfect adjustment; while if we neglect them there are certain 
positions in which the planes may lie with reference to the adjusting 
motions, which will make the adjustment a tedious operation. 
New Haven, Dec. 14, 1866. 



Art. XXXVIIL— On the Quaternary Formations of the State of 
Mississippi; by EuQ. W. Hilgard, Ph.D., State Geologist of 
Mississippi. 

In my Eeport on the Geology and Agriculture of Mississippi, 
printed in 1860, 1 have given my observations on the Quaternary 
formations of the state. (See pp. 5 to 46, and 194 to 201, incl.) 
I now desire to present some general considerations on this sub- 
ject, which in the place referred to could find but a brief men- 
tion or discussion. In so doing I shall not reiterate in detail the 
facts and observations recorded there, but in mentioning, them 
will refer the reader to the corresponding paragraphs of the pub- 
lished volume. Having been for several years past deprived of 
all scientific intercourse, I desire to enter beforehand a disclaimer 
as to any intentional plagiarism, should some of the views and 
questions here presented have been meanwhile discussed and 
perhaps settled by others. 

I have stated (§ 326) that, aside from the Alluvium proper, 
attributable to causes still in action, there are four distinct stages 
of the Quaternary recognizable in Mississippi, tp wit : 

1. The "Orange Sand.'' 

2. The Bluff or Loess. 

3. The "Yellow Loam." 

4. The ** Hummocks," or Second Bottoms, which I shall con* 
sider in the order of their age. 

The Orange Sand, — I am not aware that a formation of pre- 
cisely the same ensemble of character as this, exists outside of the 
States of Mississippi, Alabama, Tennessee, and small portions of 
Louisiana, Kentucky and Arkansas. Its existence in the latter 
two states is apparent from observations recorded in various pla- 
ces in the reports of the geological surveys of Arkansas and Ken- 
tucky ; more especially does the description given by Dr. Owen 
of Crowlegs ridge, Greene county, Ark., agree closely with the 
usual facies of the formation as observed by myself in Missis- 
sippi, and by Prof. Safford in West Tennessee. In Alabama it 
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is characteristically developed in the northwestern portion of the 
state, on the waters of the Buttahatchie, Looxapalila, and Sipsey. 
It is not specially so described in Tuomey's Alabama reports, 
from the accidental circumstance of his never having personally 
visited that portion of the state, which afforded no prospect of 
important practical discoveries; but I have traversed the region 
in 1856, on a visit to Tuscaloosa, a few months before Prof. 
Tuomey*s untimely death. 

Prof. Safford, in his First Biennial Keport of the Tennessee 
Survey (p. 162), classes his " Orange Sand Group " as a member 
of the Cretaceous formation ; without, however, claiming as 
final results, this as well as other opinions derived, as he himself 
states, from a mere reconnoissance. Having been unable to pro- 
cure a copy of his later report, I am not aware whether or not, 
on reexamination, he has changed his views on this point, as I 
have no doubt he would upon a fuller investigation of the facts 
of the case, such as they force themselves upon the attentioa 
of a geological observer in Mississippi.* From the few data 
given by him L c, though they can leave no doubt as to the 
identity of the formation, I am unable to judge whether the 
** bed of greensand " mentioned by him, together with the under- 
lying lignitic clays, are referrable to the Eipley and Eutaw 
Groups, or to the " Northern Lignitic" of my report, which as 
there stated (§ 166), is sometimes glauconitic in its highest mem- 
ber. The greensand of McNairy Co., Tenn., is unquestionably 
Cretaceous; Saflford's Lignite Group is, doubtless, the continua- 
tion of my " Northern Lignitic " ; but he has failed to identify 
the Orange sand with the " Drift series " underlying the Bluff 
formation on the edge of the Bottom. Considering the highly 
complicated relations often existing between the Orange Sand 
and the underlying Cretaceous strata (as exemplified §§ 33 to 40, 
et aL)j the occurrence of Cretaceous fossils in the ferruginous 
sandstone cappihg the hills, and the appropriation of Cretaceous 
material, almost unchanged to the formation of strata most une- 
quivocally connected with the Orange Sand, the misapprehen- 
sion of Prof. Safford is extremely natural. It requires, indeed, 
all the closeness of research which necessity imposes upon the 
geologist in Mississippi, to convince one's self of the identity of 
this capricious formation under all its forms, the knowledge of 
which I am even now far from satisfied of having exhausted. 

The Orange Sand, as my observations show, overlies in Mis- 
sissippi formations reaching from the lowest Sub-carboniferous 
slate (Safil 1st Eept., p. 158) through the Cretaceous and Tertiary 
to a group of deposits on the Gulf coast, which so far I have 
found to contain only living species, and am therefore inclined 

^ Prof. Safford refers the beds to the Tertiary in this Journal, xxxrii, 861, May, 
1864, in an important paper treating of the ** Cretaceous and Superior Formatiooi 
of Tennessee." — Ens. 
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to consider of Pleistocene (or Quaternary?) age (§247, andfif.). 
All over this area, it contains, more or less, the fossils of the un- 
derlying formations, mostly waterworn ; while the closest scru- 
tiny I have bestowed on hundreds of extensive exposures, has 
failed to detect any fossil apparently peculiar to the formation 
as such. This might seem paradoxical enough to any one ac- 
quainted with the frequent occurrence of silicified wood in these 
strata ; but it soon becomes quite obvious to an attentive obser- 
ver, that the regions of frequent occurrence of this fossil in the 
Orange Sand, are coextensive with those in which fossil wood, 
either silicified (when imbedded in siliceous sands) or lignitized, 
occurs in the underlying lignitiferous (Cretaceous or Tertiary) 
strata. It is not at all unusual to find trunks of silicified wood 
imbedded partly in the unchanged lignitic strata, partly in the 
Orange Sand; the portion contained in the latter being nearly 
or wholly deprived of carbon, while the part imbedded in the 
lignitic material is, if at all silicified, of an ebony tint, and often 
contains pyrites (§26, adfinem). 

While, therefore, I admit the possibility of a further specific 
determination of these silicified trunks assigning to the Orange 
Sand some peculiar species, I am convinced that the greater part, 
if not all of this fossil is derived from the underlying strata, 
and will be found represented in their flora. Wherever silicified 
wood does occur at a distance from lignitiferous deposits, it forms 
waterworn pebbles ; and not unfrequently, layers of comminuted 
fragments of the same, form the line of contact between the 
older strata and the Orange Sand. (See for example, § 169, sec- 
tion 17.) 

The lithological and stratigrapjiical characters of the forma- 
tion, however (which in the absence of proper fossils must form 
our landmarks), are strongly marked, and the correspondence of 
many of its prominent features with those of the deposits of the 
Drift proper in the northwestern states, as described by Dr. Owen, 
Pfofe. Hall, Swallow and others, is manifest at a glance. The 
materials are essentially correspondent, and disposed in a similar 
manner ; proving the action of violent currents and their con- 
comitants—extensive denudation of the more ancient formations, 
appropriation and re-deposition of their materials with the irreg- 
ularity of arrangement consequent upon the alternate existence 
of currents, eddies, slack water and counter-currents, in one and 
the same place. 

The geographical distribution of ihis formation as well as the 
total absence of any observable dips, where its siirata are suffi- 
ciently continuous to admit of such determinations,* clearly prove 
its deposition posterior to the epoch of upheaval which has given 
a sensible dip even to the latest Tertiary (if Tertiary it is) of the 
Gulf coast (§§ 250, 869). The main body of the formation 

Am. Joxtb. Sol— SioovD Sbbiis, Vol. XLI, No. 128.— Mat, 1866. 
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seems to represent an immense delta, whose apex is in the neigh- 
borhood of the junction of the Ohio and Mississippi. Its eastern 
outline descends along the ridge of Carboniferous rocks skirting 
the Tennessee valley on the west, and passing along the western 
outline of the Coal-measures of Alabama, reaches the Warrior 
river at or above Tuscaloosa. Thence the formation extends 
southeastward toward the Coosa, but the pebble belt, which 
generally so far has marked the eastern outline, seems to follow 
rather the course of the Warrior and Tombigby, coastward. In 
Alabama, however, as in Mississippi, it is but thinly represented 
on the territory of the " Eotten Limestone." 

The extreme western outline of the delta is, doubtless, to he 
sought in Arkansas, skirting on the east the high lands of that 
state. That the great channel of the Mississippi, however, was 
already impressed upon the surface at the time of the deposition 
of this formation, is rendered obvious by the existence in it, par- 
allel to that channel, of a belt of pebtles and coarse shingle, 
which at present reaches but a short distance (ten to fifteen miles) 
inland from the "bluff" or edge of the great bottom. It was 
deflected westward by the Tertiary ridge of the "Walnut Hills,** 
abutting at Vicksburg upon the Mississippi, the latter having 
almost entirely cut away the pebble deposit; it reappears, how- 
ever, below Grand Gulf, and thence again has spread southeast- 
ward across the state, so as' to reach, in Marion Co., Miss., the 
waters of Pearl river. 

While the Mississippi river is thus the leffitimate modern rep- 
resentative of the great ancient current which was capable of 
transporting such coarse material, no one channel now remains to 
represent the corresponding stream (or bayou, as it would now 
be termed) on the eastern edge of the delta, whose existence in 
times past is certified by a similar band of pebble deposits now 
crossed in several directions by the drainage of the country it 
traverses. Unlike the loose beds of the western band, those of 
the eastern stream are often, if not prevalently, cemented iflto 
solid pudding-stones by a cement of orown iron ore ; which cir- 
cumstance may give some clue to the deflection of the waters 
from the ancient channel which now, on the contrary, forms a 
dividing ridge between the waters of the Tennessee and upper 
Tombigby. 

Such being the general disposition of these deposits, we are 
led to inquire into the origin of the great inundation of water 
apparently devoid of organic life, by which they were formed. 
What traces of its existence has it left north of the latitude of 
the Ohio, whence the rush of waters evidently came ? The 
northern geologist may pertinently retort: " What became of 
that rush of waters whereof our Drift furnishes the evidence, 
after it left our latitudes ?" 
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Given, the Northern Drift : it appears to me that the Southern 
Drift is a postulate, so far as the surface conformation of the 
United States would admit of its deposition. And here we have 
a formation possessing, as we shall see, all the main ^features of 
the northern Drift, the differences being quantitative rather than 
qualitative — its age later than the latest Tertiary, yet anterior to 
the Loess. There are but two essential features to distinguish it 
from the beds of the northern Drift proper. These are, first, the 
absence, or at least, great scarcity of ** erratic blocks " proper, 
t. c, of fragments of rocks derived from distant localities and 
not, or but slightly, waterworn ; secondly, the great prevalence, 
to the extent of characteristic feature, of limited deposits of fer- 
ruginous sandstone or conglomerate, which, however small their 
local extent, have by their resistance to denudation . controlled 
the surface conformation of by far the greater portion of the 
State of Mississippi (§ 11 and ff.). 

As regards the former point, it would seem to find a ready ex- 
planation in the loiver laiiivde in which these deposits are situa- 
ted. Whatever may have been the precise nature of the "Drift 
agencies," it cannot be doubted that arctic ice, whether icebergs 
proper, or shore-ice floes, were instrumental in the transportation 
of the sharp'angled fragments we find imbedded in the northern 
Drift deposits, innocent equally of the rounding action of water, 
and of the grinding and scratching one of glacier transportation. 
It is but rarely that, at the present time, the floating ice of the 
Mississippi river passes much beyond the latitude of Vicksburg; 
and it is difficult to conceive how even the largest berg should 
not, before reaching a latitude so low, have performed so many 
evolutions through the successive changes of its center of gravity, 
as to have dropped every vestige of moraine material. Yet 
some stout floe of shore-ice might be supposed to be capable of 
reaching this latitude without dropping all its passengers, some 
of which might be therefore expected to occur amongst the (oth- 
erwise invariably waterworn) materials of the southern Drift. 
And such in fact is the case, for, however rarely, a fewHarge angu- 
lar boulders have been found in the Orange Sand of Mississippi 
(§21). The block of milky quartz in the collection of the Uni- 
versity of Mississippi, shows a surface almost as sharply angular 
and splintery ais if freshly broken from its original place. 

As to the second point, it amounts to a mere quantitative dif- 
ference as to the extent of the process which, from Minnesota to 
the Gulf coast, forms ferruginous sandstones, claystones and con- 
ploraerates of various degrees of hardness, in the deposits of the 
Drift period. While in those of the northwest, the ferruginizing 
process has played but a subordinate part, and within the limits 
of the Drift itself, in Mississippi its action has frequently ex- 
tended beyond the Orange Sana, into the underlying formations. 
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It has thus, for example, metamorphosed the white, leaf-bearing 
clays of the Tertiary, into the fine-grained ferruginous shales 
whose species have bepn in part determined by Mr. Lesquereux 
(§ 170, Sec. 18). Where the clays are less siliceous and conse- 
quently less pervious, the ferruginous solution, unable to pene- 
trate, nas aggregated into nodules of limonite ore (§ 42). On 
the territory of the Carboniferous, the ferruginous conglomerate 
of hornstone pebbles (which passes through all gradations of 
fineness into the common ferruginous sandstone of the hilltops) 
is underlaid by a singular hornstone breccia, whose adjacent an- 
gular fragments mostly fit each other, as though produced by 
the contraction in drying, of a gelatinous mass. The cement of 
this breccia is brown iron ore which fills the interstices and has 
colored to the depth of one-tenth to one-eighth of an inch, the 
substance of the hornstone fragments. (See also § 72, and note.) 

These phenomena when considered in connection with the 
abundant occurrence of ferruginous sands and sandstones in the 
upper members of the group, seem to be characteristic of the 
end of the period of its formation ; for no such tendency to fer- 
rugination is observable in the overlying formations of theBluflf 
and Yellow Loam, whereas the principal deposits of ferruginous 
sandstone or pudding stone invariably occur at the highestl&velsy 
both geologically and hypsometrically of the Orange Sand de- 
posits. 

As to the occurrence of silicified wood, its presence in the 
beds, of the Drift of Iowa is repeatedly mentioned by Prof Hall ; 
it also occurs, I believe, in the southern counties of Missouri, 
and in Arkansas, though not, as far as I am aware, to the extent 
it does in Mississippi, where in some regions, entire logs of this 
fossil (sometimes with part of the roots and branches) are of 
common occurrence. They are, however, always prostrate. I 
have attempted to trace to its origin the report mentioned by 
Prof. Wailes (First Kept, on the Geology of Miss , p. 282) of a 
silicified tree found standing upright with its roots in place; 
but it has always receded before me and vanished like a mirage. 
I have myself found trunks imbedded in the Orange Sand at a 
considerable angle with the horizon, a fact as easily explained as 
the discordant stratification of the formation, but which to inex- 
perienced eyes might seem the next thing to seeing them grow- 
ing there. 

Yet it is hard to believe that even the violent currents and 
eddies, of which the irregular stratification gives evidence (see 
e. g. PI. II, fig. 2), should have been able to transport, or elevate 
to the summits of the highest ridges at times, bodies of such 
enormous weight ; even though those same agencies have doubt- 
lessly tossed up to similar elevations the limestone fragments con- 
taining Cretaceous fossils, whose calcareous ingredients have 
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since been replaced by brown iron ore (§ 38). The conclusion 
seems inevitable that, when transported, these logs were either in 
a fresh, or semi-lignitized condition, such as we now find them in 
the subjacent lignitic strata; and that their silicification took 
place within the Orange Sand after its deposition. In my Rep(>rt 
(§§ 16, 16, 44, 45,) I have given facts sufficient to prove that an 
abundant supply of silex has been active in this formation, 
which has given rise to the hard, non-fossiliferous sandstones 
found in it, and even to the silicification of beds of lignite in situ 
(§ 45). 

That this process is still in progress seems to be proved by the 
disintegration, not only of hornstone pebbles (§ 32), but also of 
silicified wood itself; the inside of the trunks consisting fre- 
quently of translucent hornstone, while the outside is opaque, 
porous and sometimes (§44) asbestiform or pulverulent. One of 
the results of this process is, necessarily, the formation of sili- 
ceous solution, which in its turn may be active in effecting pseu- 
domorphoses. 

As regards the existence of the southern Drift in other south- 
ern states besides those mentioned, the subject is discussed at 
some length in Tuomey's second Report on the Geology of Ala- 
bama, pp. 144 to 147 ; elsewhere, so far as I know, it is but inci- 
dentally mentioned. He refers to the existence of a long ridge 
of similar accumulations parallel to the Atlantic coast, apparent- 
ly upon the margin of the ancient Tertiary (Pliocene?) sea; and 
he identifies the detrital strata upon which the cities of Balti- 
more, Washington, Richmond, Petersburg, Va., and Columbia^ 
S. C, are situated, with the Tuscaloosa beds — which in their 
turn, are most unequivocally connected with the Orange Sand of 
Mississippi. With the latter formation he was acquainted only 
through my verbal communications, nor was I myself, at the 
time, aware of the features of the formation on the large scale, 
or of the existence of the great delta whose apex reaches the 
confines of the northern Drift in Illinois and Missouri. Tuomey 's 
doubts as to the connection between the two great divisions were 
therefore natyral, but cannot now, I think, be sustained. Even 
though the waters of the northern Drift period were able to sur- 
mount, or rush through the passes of the Alleghany upheaval, 
they would not transport any materials beyond it ; those forming 
the Drift of the eastern cotton states naust, of necessity, be derived 
from the southern slopes of that barrier itself, as Tuomey states is 
the case in Alabama, and as I have found it to be in theeastern, 
and smaller, pebble belt of the Orange Sand delta in Mississippi. 
But where, as in the main channel of the Mississippi, those wa- 
ters might rush southward unchecked, through the gap between 
the Alleghany and Ozark upheavals, we might expect to find 
traces of rocKS derived from higher latitudes. Such are fur- 
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nished by the rare, small, and well-worn pebbles of greenstone, 
porphyry, trappean rocks and even mica schist, which close ob- 
servation will detect among the shingle of the Mississippi-band; 
the direction of whose currents alone seem to forbid the deriva- 
tion of these rocks from any point as far south as the eruptive 
and primary region of Arkansas. It remains for future compari- 
sons, however, to settle this point. 

As to the finer materials of this formation, it is significant that 
while the sharpness of the sand of th,e northern Drift deposits is 
often mentioned by writers on the subject, the sandgrains of the 
Orange Sand proper — that which forms the rocky hill-tops and 
the main body of the formation, are always very much rounded^ 
as a proof of their transportation from a long distance. Wheth- 
er or not the same is true of the Atlantic ridge of detritus men- 
tioned by Tuomey, I am not aware ; but it does not seem to have 
struck that observer. 

Dr. D. D. Owen repeatedly mentions lignites and leaf-bearing 
olays of quaternary age, as underlying these deposits in Ken- 
tucky ana Arkansas. Without calling in question the determin- 
ation of that eminent observer, I will state that I have found no 
reason to suspect any more special connection between the Or- 
ange Sand and any of the lignitic beds of Mississippi, than is af- 
forded by the obvious appropriation of the materials of the latter 
by the former formation — a relatiou'existing equally where other 
formations underlie. 

According to Mr. Lesquereux's determination, the lignitic of 
North Mississippi is certainly not newer than the Miocene ; while 
eorae marine shells occurring in its highest strata, would seem to 
place it even below the lowest marine Eocene of the state 
(§ 162, ff.). While so far as my observations reach, I find no 
reason to suspect that all the lignitic strata occurring north of 
the marine Tertiary in Mississippi and Alabama, are not of the 
6ame age, I have nothing to urge against the occurrence of qua- 
ternary lignites elsewhere. Some of the lignitic beds of the 
Mississippi bluff (§ 181), of which I cannot speak from personal 
observation, may be of that age, as well as the small basin men- 
tioned (§27) as occurring in a section of Orange Sand in Ten- 
nessee. In the absence of pretty numerous determinations of 
fossil plants, however, it must be difficult to decide upon the 
age of such strata, when not seen in juxtaposition with the ma- 
rine Tertiary. 

The Bluff, or Loess Group, — This stage of the quaternary form- 
ations does not offer, within this state, any features requiring 
special remark. From Vicksburg southward, it skirts the left 
bank of the Mississippi river, with a width, inland, of twelve to 
fifteen miles. It caps most of the high points visible from the 
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river, the maximum thickness observed being about seventy-five 
feet. It is usually underlaid by some member of the Orange Sand, 
and this in its turn by the sandstones or clays of the Grand Gulf 
group (§ 236 et al). The chief difference between the Loess of 
Mississippi and that of Indiana, is the greater fineness of the 
material, and the total absence, as far as observed, of any but • 
terrestrial fossils. 

Apart from a few scattered sandgrains and calcareous con- 
cretions; it is a mouse-colored or buff, almost impalpable siliceous 
silt, but very lightly cemented by from 6 to 10 per cent of car- 
bonate of lime. Like the Loess of Kentucky, it contains, also, 
a large amount (5 to 7 per cent) of carbonate of magnesia. 

Helix, Helicina, Pupa and Achatina are the genera thus far 
found in it. As to the mammalian bones, they are here, as iu 
Kentucky, found chiefly not in the usual material of the forma- 
tion, but in a "blue clay," which, however, I have not thus far 
had an opportunity of examining in place. I should here state 
that the Mastodon bones mentioned by Tuomey as having been 
found in the " Drift " of the lower Tombigby and Alabama, were 
by himself, upon reexamination, referred to the Bluflf, and notto 
the Drifb or Orange Sand age. 

Above Vicksburg, the Loess deposits appear along the edge of 
the bluff, skirting the bottom, in irregular patches or narrow 
strips, such as would be exhibited below Vicksburg, were the 
mam body of the formation, riverward, to be cut away. Such 
undoubtedly lyis been the case here, for in Tennessee, according 
to SafFord, it is again found regularly skirting the bottom, many 
miles in width. It seems also that, as we advance northward, 
the color and fineness of the material changes, so as to resemble 
• moi*e and more that comprising the Loess of Indiana and Ohio. 

No other river exhibits, within the state, any traces of the 
Loess along its course, so far as the latter is independent of the 
Mississippi river. The Big Black simply crosses the Loess re- 
gion ; the Tallahatchie and Yazoo simply touch it by accident, 
as it were. Neither Pearl river nor the Pascagoula, show any 
signs of it; while according to Tuomey, both the Tombigby and 
the Alabama river exhibit it characteristically, in the lower por- 
tion of their course. It would be interesting to study the cir- 
cumstances which determine this apparently capricious selection. 
From the predominant horizontality of the lines of contact be- 
tween the Orange Sand and Loess, it would seem that the depo- 
sition of the latter was not preceded by any very extensive de- 
nudations into the surface of the former; the Loess thus indicat- 
ing, apparently, those channels which during the Drift period, 
formed the main outlets of its waters. 

The TeUow Loam, — Next in the upward order, and as distinct- 
ly superimposed upon the Loess where it exists, as it is else- 
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where upon tte Orange Sand/ we find a deposit consisting usu- 
ally of a mellow brick clay, or loam, more or less ferruginous, 
ftnd subject to inconsiderable variations in accordance with the 
character of the underlying materials. It might in some regions, 
therefore, be accounted a mere surface disintegration of older 
atrata, but for the fact that in others it is distinctly developed as 
an independent stratum ; its maximum thickness observed being 
about twenty feet, while the average lies perhaps between five 
and ten. 

As to its geographical distribution, it is not a little remarka- 
ble that, while the preceding and succeeding stages, viz., the 
Bluff and the Hommock deposits, show a very obvious relation 
to the drainage of the country, such is the case only to a very 
limited extent with the Yellow Loam itself, which seems origi- 
nally to have overspread the country very evenly, with on the 
whole a slightlv increasing thickness toward the larger chan- 
nels, such as the Mississippi, lower Tallahatchie, Yallabusha, 
Big Black, and Tombigby. The local uniformity of its material, 
the absence of stratification-lines in its own mass, and the hori- 
zontality of its lines of contact with underlying formations seem 
to be incompatible with the existence of strongly denuding cur- 
rents during its deposition ; while at the same time, its distribu- 
tion and other characteristics render equally inadmissible the 
supposition of its being either a lacustrine or marine deposit 

The extensive denudations which sxxcceeded its deposition ren- 
der it extremely difficult to determine, in aU cases, where this 
stratum is in its original place. It has disappea^d, and unfor- 
tunately is still disappearing rapidly from many ridges,* which 
according to their level as compared with adjoining regions, have 
been capped with it. Yet while it doubtless never was deposit-* 
ed upon some of the highest ridges of the state, which were 
above water even then, it is found manifestly in situ both on 

Elateaus elevated above the general surface, and in regions a 
undred or more feet lower, immediately adjoining the former. 
And since in all cases its character varies more or less in accord- 
ance with that of the underlying material, which enters into its 
composition and therefore testifies of a certain amount of denud- 
ing action, it would seem that the conditions of its deposition 
could be satisfied only by the assumption of the submergence 
of the surface under water locally deep, but always gently fiow- 
ing — not sea-water^ for the deposit is void of fossils — nor for the 
same reason, precisely such as that which deposited the Bluff 
formation. On the same ground, and on that of its inconsider- 
able thickness, we must also conclude that but a short space of 
time was occupied in its deposition. 

' Or rather, fiipoa an amorphous and ill-defined transition stratum of " hardpan," 
usaally one to three, but locally as much as fifteen feet in thickness (§ 886). 
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It may be premature to attempt to define more piecisely the na- 
ture of the events which attended the formation of this deposit. 
It may have been the result of the expiring efforts of the Drift 
waters to find their way over the delta, whose surface, after 
deeply eroding it, they had elevated by fiooding it with detritus. 
But there is one point requiring mention as intimately connected 
with the subject ; I refer to the peculiar constitution of theprai- 
ries of Mississippi and Alabama. 

These differ in several essential features from the prairies 
either of Illinois or of the Plains. They are not usually alto- 
gether treeless, but possess a sparse growth of stout, well formed, 
compact Black Jack: and Post Oak, with occasionally a Eed 
Cedar ; except where the Cretaceous limestone is within a foot 
or two of the surface, causing " Bald Prairies " with only scat- 
tered clumps of Crab Apple, Wild Plum, Persimmon, and 
Amorpha. Usually, the Cretaceous rock (" Eotten Limestone ") 
is overlaid by a stratum five to twelve feet in thickness, of a 
material differing from the Yellow Loam of adjoining ridges 
only in the amount of lime and clay contained in it, and show- 
ing unequivocal transitions into the Loam stratum proper on the 
edge of the prairies, where on the hillsides similar material is 
formed, wherever the Cretaceous rock is in a corresponding po- 
sition. Hence I consider the underclay of the prairies as the 
equivalent of the Yellow Loam, modified in its composition by 
the subjacent rock ; just as, on broad sandy ridges, the Loam 
is sometimes represented by an extremely sandy ** hardpan " 
(§ 651) ; or by the intractable " Hog Wallow " soil, where it is 
underlaid by certain stages of the lignitic Tertiary (§746). 

As to the hypsometrical position of the Cretaceous prairies, it 
is not a very definite one. Locally they are surrounded by, and 
lower than adjoining ridges, but this is by no means the rule. 
Large bodies on the contrary seem rather to occupy the position 
of dividing plateaus, on a level, or nearly so, with the hill-tops 
of adjoining uplands. Their position, no less than their mate- 
rial, seem, therefore, to forbid attributing to them a lacustrine 
origin ; while a comparison of the composition of the prairie 
underclay (§548) and of the Kotten Limestone (§149) will dis- 
pose of the idea of " surface disintegration." 

There is another facies of surface conformation which seems 
to be parallel, not only geographically, but geologically and ge- 
netically, to the prairies, viz., the level belt of land timbered 
prevalently with Post Oak, and popularly known as " the Flat- 
woods" (§561, ff.). North of Ocktibbeha county, Miss., they 
are separated from the prairie belt by intervening ridges, but 
farther south the two trails coalesce, the difference of soil alone 
marking, in some degree, their confines. That difference is mani- 
festly owing to, and parallel with, that between the subjacent 
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materials ; which in the case of the flatwoods, is the heavy gray 
clay of the lignitic (§ 165), resisting denudation equally as much 
as the Eotten Limestone. 

It seems to me that in this resistance to denudation is to be 
sought the cause, both of the absence of the Orange Sand depos- 
its from both tracts (§ 6), and of their levelness, their surface 
being, as it were, parallel to that of the strata of the underlying 
older formation. (See profile, PI. I, fig. 2, in Miss. Report.) 

Wherever water can make little impression on the surface 
over which it flows, its motion is, caeteris paribus, more rapid, 
and its tendency to form deposits much less, than where a rough- 
ened bed gives rise to eddies and counter-currents, and every 
initial deposit induces the formation of others around it in a 
geometrical ratio of increase. 

Whether we suppose the Orange Sand never to have been de- 

f)Osited on the prairies and flatwoods, or that it has subsequent- 
y been removed ; its absence is to be accounted for* We can- 
not for a moment suppose that the waters which deposited the 
Orange Sand did not visit the region, since the ridges which 
divide the prairies and flatwoods are thickly capped with it 
(§§ 122, 137), and bands of Orange Sand frequently divide from 
each other adjacent patches of prairie land. When this is the 
case, although the surface may be on a level with the prairie, the 
Cretaceous lim«)stone is always much deeper underground. And 
it is equally obvious, in passing westward from the flatwoods, 
that they disappear as soon as the stratum which has served to 
form their characteristic soil dips too low, and is overlaid by the 
more easily denuded materials of the lignitic (§ 587). 

Considerations quite analogous to these apply also to the Ter- 
tiary prairies of South Mississippi, and the adjoining **Hog 
Wallow" or " Post Oak" prairie — the latter possessing no better 
claim to the title of prairie than the flatwoods of North Missis- 
sippi. There are but few cases in which (as in some of the prairies 
of Scott Co.) the subsoil can be considered a mere surface disinte- 
gration, if we confine the meaning of that term to the changes 
attributable to atmospheric influences alone, as should be done. 
Whenever the material has been transported from its original 
place, breaking up its structure and stratification, it must be con- 
sidered a distinct deposit, no matter whether or not its chemical 
composition has undergone a change. 

How far similar considerations may apply to the prairies of ^ 
Illinois, in connection with the Carboniferous strata, those better * 
acquainted than I am with the facts of the case must determine. 
It would seem to be a postulate of the ingenious theory of Mr. 
Lesquereux on this subject, that the Drift period should have 
left them greatly more level than we now find them, and if my 
memory serves me, the deposits of the Drift proper are but feebly • 
represented in the level portions, the material covering the Car- 
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boniferous rocks being analogous, apparently, rather to the Yel- 
low Loam of Mississippi and Alabama. 

The sparseness of the timber on the prairies of Mississippi 
does not, as it seems to me, present any difficulty of explanation. 
All over the state, the Black Jack iand Post Oak are the chief 
denizens of upland soils of extreme physical conditions ; hence 
their prevalence on the heavy prairie soil. Owing to the luxu- 
riant growth of grass, etc., on the prairies, but a small percent- 
age of the most vigorous seedlings can escape the annual fires. 
These, however, from the fertility of the soil and the free scope 
for development afforded by their sparseness, can naturally be- 
come exquisite specimens of their species (§545). 

In the " Flatwoods," per contra^ while the species of trees se- 
lected would be the same, the exceedingly scant growth of grass 
would not seriously impair, in burning, the abundance of young 
trees. Hence we find on them a dense growth of lank, poorly 
clad trees, the very type of their species when occupying an 
illiberal soil (§568). Precisely the same relations, as regards 
their timber, existed in the uplands of the Yellow Loam region 
(§ 606) between the Black Jack ridges and the fertile Table-lands 
(611, 616), when both were regularly burnt by the Indians. 
The former possess a dense growth of gnarled, tattered trees, the 
latter had the appearance of artificial parks — now marred by the 
dense undergrowth which the omission of burning, or burning 
at the wrong season, has allowed to spring up (§ 796). 

The ^^ Hummocks^''^ or Second Bottoms, — While the period mark- 
ed by the Yellow Loam and its equivalents must have presented 
features not now exemplified, called forth by causes which have 
ceased to act, the formation next in upward order differs from 
those now in progress only in the quantity or intensity of the 
action which produced them. 

The Second Bottoms form part of the valleys of all the larger 
streams of the state, and in some districts even of the ** creeks." 
They are in general most extensive where the material of the 
adjoining uplands was most easily denuded (without being too 
pervious, as in the Pine Hills of the south (§§ 32, 77), and has 
therefore permitted the excavation of wide valleys ; while, where 
that material resisted denudation, the contraction of the valley 
and consequent greater swiftness of the stream have either pre- 
vented the formation of these deposits, or caused their subsequent 
removal. 

There are two points of difference between these *^ second bot- 
toms" and the " nrst bottoms " of the present era, which enable 
the observer to distinguish them even when either is entirely ab- 
sent. In the first place, the ** hummock " is always out of reach 
of the highest water within the memory of the " oldest inhabit- 
ant," and in many cases the first bottom is as distinctly cut into 
the second bottom deposits, as the water channel is into the first 
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bottom, there, being a sudden ascent of from three to as much as 
ten or more feet, while by a more gradual slope, thereafter, the 
difference of level often amounts to twenty feet and more. In 
the second place, not only is there almost always a decided differ- 
ence between the materials, and consequently the soils and natu- 
ral vegetation, of the first and second bottoms of one and the 
same stream (for example, § 809), but the nature of the latter . 
soil shows a certain correspondence all over the state, so as to 
be mostly recognizable at a glancie by an experienced eye. It 
is only in the lower portion of the course of the larger streams, 
that this distinction is lost in a great degree. 

The soils and subsoils referred to are mostly pale gray or buff- 
colored, fine siliceous silts, with but little coarse sand, accompa- 
nied by irregularis/ shaped concretions of bog ore ; very unreten- 
live, and poor in phosphoric acid and lime. Their character 
varies measurably in accordance with the materials of the bor- 
dering uplands, whereas the first bottom soils are chiefly depend- 
ent, for their character, upon the materials into which the bed of 
the present stream is cut Beneath the subsoil, we find the ma- 
terials stratified precisely in the manner described by Prof. Swal- 
low with reference to the "Bottom prairies" of Missouri, to 
which I have no doubt they are equivalent, as well as to the 
" river terraces " described years ago in this Journal (by Dr. 
Newberry, I believe,) from observations on the valleys of Ohio. 
There is but one serious point of difference as regards the former, 
viz., that the Bottom prairie contains the fossils of the Bluff 
formation, whereas the hummock deposits of Mississippi, as far 
as known, present but a very few and indistinct stems and leaves, 
occasionally, in the more clayey bands. But it must be consid- 
ered, that neither is the Bluff formation itself represented on the 
streams in question. It therefore remains to be determined 
whether those fossils are an essential characteristic of the Bottom 
prairie, outside of the region of the Bluff formation, and on the 
smaller streams I have not thus far succeeded in discovering 
any fossils in the somewhat equivocal deposits which seem to 
represent the " second bottom " epoch near the mouths of the 
Big Black, Bayou Pierre, Homochitto and other streams, on the 
territory of the Bluff formation. And as to the existence of 
any representative of that epoch in the great Mississippi Bottom 
itself, I have not had any opportunity of observing. 

It is evidently during the period of the Second Bottoms that, 
the great denudations which have traced the valleys of our water- 
courses of the second, third, and even fourth order, were accom- 
plished by agencies considerably more energetic than those op- 
erating at present. It was then that the sketch was made of 
the map whose more delicate tracery and shades the alluvial 
epoch has since, and is now working out. Unless we assume a 
BomewhaX sudden trauaitioii^ a morQ or less abrupt remission of 
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the denuding agencies, it is difficult to understand why there 
should be any terraces of the kind described — why they, with 
their easily denuded material, should not have attained a gradu- 
al slope of surface toward the channel, instead of being as level 
as the first bottom itself. To my mind, the era represented by 
the second bottoms appears as distinctly marked as that of the 
Bluff formation, and as much entitled to a distinctive name re- 
cognized everywhere. The difficulty of the study of the qua- 
ternary formations, sufficiently great of itself, is greatly enhanced 
by the want of such terpas, and the failure on the part of many 
observers, hitherto, even to attempt to parallelize in diflferent lo- 
calities the formations more recent than the Loess. If I am not 
greatly mistaken, the Yellow Loam, also, is as distinctly repre- 
sentea in Illinois and Missouri as it is south of the Ohio. Then 
why should not the " Loam period " and that of the " Eiver ter- 
races " be as distinctly recognized among American geologists as 
those of the Drift and Loess? Even if these divisions were not 
recognizable outside of the Mississippi valley, they would serve 
a good purpose for the study of not a small portion of the earth's 
surlkce.* 

Since writing the above, I have received from Prof. Winchell 
a copy of his interesting remarks on the subject of the apparent 
northward transportation of large boulder deposits in the Drift 
of Michigan. W hile appreciating the force of his reasoning as 
regards those deposits, all my observations in this state and such 
portions of Alabama as I have visited, contradict the assump- 
tion of any northward transportation amongst the materials of 
the Drift. The steady decrease of the " grain " of transported 
materials as we advance southward, provided the evident direc- 
tion of the transporting currents be taken into account, is an in- 
superable obstacle to that supposition as far as the Orange Sand 
is concerned. Of the " red loam" mentioned by him I cannot speak 
from personal knowledge, though I presume it to be identical 
with the material found in correspondmg positions in Mississippi. 
If so, I cannot agree with Prof. Winchell as to its being a mere 
surface disintegration of the Eotten Limestone "altered m situ or 
with slight transportation." It will be seen by a glance at my 
map of the formations of Mississippi, that in view of the change 
of direction in the strike of the Cretaceous strata, the geograph- 
ical position of the "red loam," supposing it to be essentially con- 
• nected with the Eotten Limestone, can be accounted for equally as 
well by the assumption of southeasterly, as of northerly currents. 
That is precisely the direction indicated, as above stated, by the 
trend of the eastern pebble band of the Orange Sand delta. 

University of Mississippi, December, 1865. 

* The epoch here referred to as deserving a name is that designated the Cham- 
plain f in Uana's Mineralogy (p. 547), from deposits of the era upon the borders of 
Lake Cfaamplain called the Champlain formation by Prof. C. H. Hitchcock. — Ens. 
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Art. XXXVIII. — Caricography ; by Prof. C. Dkwbt. 
(Continued from toI. zli, p. 230, 1866.) 

No. 293. O, cephaloidea^ Dewey, Boott Illust., No. 285. 

Spica composita oblonga raro sub-crassa infra folia ti-bracteata, spiculis 
5-10 ovatis compactis apice staminiferis interdum interruptis; fnicti* 
bus distigmaticU ovatis obloDgis is rostrum planum acute bifidum vel lon- 
gi-dentatum contractis, supra convexis enervibus margine supeme sub- 
alatifl denticulatis laevibus, squama ovati-lanceolata vel cuspidata breviori- 
bus vel earn subaequantibus ; culmo foliaceo 2-3-pedali ; foliia et spids 
viridi-pallidis. 

Eingwood, 111., — Dr. Vasey, by wbom it bas been liberally spead 
among botanists ; Nebraska, — Dr. Hay den. As it grows near or among 
(7. sparganioides^ it may have been confounded with that species. A va- 
riety has fewer and smaller spikelets, less compacted, and grows to the 
height of three feet. Sometimes also there occurs nearly round-oval 
fruit, short rostrate on some of the spikelets, with the common form. It 
is distinguished from C, sparganioides by its long acute 2-toothed beak, 
and more winged and denticulate margin, and by its longer and cuspi- 
date scale, as well as by its commonly more dense or compact spikelets. 

N^ote. — This species in Boott is not C. cepkaloidea Dew. in Wood's 
Botany, as the characters, so different, show ; and it was first described in 
1862 in his Illust as above. How C, cepkaloidea came to designate it, 
IS unknown to me ; but as Dr. Boott has fixed the name on this plant, 
and as no one has recognized the other, it may be well to substitute this 
description in Wood hereafter, giving to Dr. Boott the honor. 

No. 294. C. alopecoidea^ Tuck. Enum., p. 18, 1843. 

Spica composita oblonga, spiculis 8-10 interdum pluribus ovatis sub- 
aggregatis infimis nunc subremotis superne staminiferis flavescentibus; 
stigmatibus 2 ; fructibus ovatis lanceolatis vel in rostrum mediocrem bi- 
fidum margine serrulatum acuminati^ plano-convexis fere enerviis laevi- 
bus glumas ovatas mucronatas vel cuspidatas sub-aequantibus ; culmo 
triquetro sub-2-pedali scabro basin foliato. 

Found by Dr. Sartwell, Penn Yann, N. Y., and named C, cepkalophora 
var. maxima Dew., in this Jour., vol. xliii, p. 92 ; in 1842, appropriately 
renamed by Prof. Tuckermann. It has also been discovered in Sdichigan 
by Dr. Cooley ; also in Canada. 

No. 295. C, angustaia^ Boott, Hooker Fl. Bor. Am. 1840. 
— stricta, Lam. 1789. 

Spiels cylindraceis tenuibus erectis 4-6 ; staminiferis 2-3 ; pistillatii 
1-4 subsessilibus, superioribus apice staminiferis superne teretibus, infe- 
rioribus longioribus et infiraa brevi-pedunculata, inferne laxifloris dislig- 
maticis; fructibus ovatis ellipticis subacutis brevi-rostratis vel apiculatis 
ore integro vix nervosis, squama arcti-oblonga subacuta varia fusca bre- 
vioribus vel eam aequantibus; culmo bipecJali triquetri-acuto per-scabro 
foliis longis angustis rigidis glaucis margine per-scabris longiore. 

Culm liJ-3 feet high, erect and stiff, very sharp and scabrous 3-sided, 
especially above, in large clusters or bogs, with long and recurved leaves 
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above bracteate; spikes 4 or 5 to 6, cylindric, rather slender for their 
length ; staminate spikes 2-3, sessile, the lowest bracteate ; pistillate 
spikes 1-4, commoDly 2-3, upper staminate above and tapering upward 
and sessile, the lower longer and short- pedicel late, more loose- flowered 
below ; stigmas 2 ; fruit oval or ovate, subacute, short-rostrate orifice en- 
tire, equalling or shorter than the narrow oblong acute tawny scale. 

This is the C, acuta of Muhl. (not of Linn.), and thence of American 
authors for years, till Dr. Boott showed the mistake; and as they had 
adopted the C, stricta, Gooden., Dr. Boott thought it advisable to change 
the name given by Lamarck to that species (though the older) into C. 
anffuitala, as above, and continue the C, stricta, Gooden. Mr. Carey 
still retains C Htricta Lara., and alludes to the other species as C, atricta 
Gooden. The opinion of later botanists is that C. angustata is clearly 
distinct from the C7. stricta^ Good. 

As Dr. Boott introduced the older name, (7. Magellanica^ Lam., to the 
exclusion of C. irrigua^ Smith, and so long current, it is to be regretted 
be did not continue the work and make the change in other cases. Then 
(7. tenella, Ehrht. would have banished C. tenella, Schk., even though 
Schk, himself had not already expunged it, as a synonym of C. loliacea^ 
Lmn. : so of* some others. 

No. 296. CJuncea, Willd., Syst. Yeg. 1826. 

— miser, Buckley ;^ Sill, xlviii, 141, 1845, and xxix, 346, 1860. 

. Terminal spike staminate, short-cylindric, with scales oblong and obtuse ; 
pistillate spikes 2, rarely 3, slender, subremote, loose and alternate flowered, 
pedunculate, long and setaceous- bracteate ; stigmas 3 ; fruit slender, lan- 
ceolate,* subtriquetrous, scabrous above, longer than the ovate obtuse 
white-edged scale ; culm a foot or more, slender, longer than the radical 
narrow leaves ; plant light green. 
Boston or vicinity, very rare, doubtless introduced from Europe. 

No. 297. C. rotundata, Wahl. 1803. 

— globularis, Schk., No. Ill, fig. 93. 

Terminal spike staminate, linear, erect, with tawny linear and obtuse 
scales ; pistillate spike one, rarely two, cylindric, sessile, distant exsertly 
leafy-bracteate, densely flowered j stigmas 3 ; fruit ovate, subglobosei 
rather obtuse apiculate or short-rostrate, smooth, about equal to the ovate 
obtuse scale ; culm short, erect, longer than the narrow subulate rough- 
ish leaves. 

Arctic regions. Dr. Richardson. These brief characters may help some 
of our botanists in discriminating this species. In my Lapland specimen, 
said to be from Wahlenberg, the fruit may be too young for the figure 
of Schk., as the fruit is scarcely globular. 

No. 298, C. exienaa, Gooden., Schk., p. 56, No. 62. 

Terminal spike staminate cylindric, an inch long, with oblong obtuse 
or sub-acute reddish-brown scales, rarely a short small staminate one 
below and near ; pistillate spikes 1-4, often two, round oval short sessile 
and approximate, or one of them longer and cylindric, sometimes 3 or 4 
cylindnc except the upper one near the terminal staminate at the sum- 

' For hii desaiption see this Journal, zlv, 1848. 
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mit, sometimes 2 near the starainate and a third remote cylindric, rarely 
<juite long exsertly-pedunculate, all leafy-bracteate and the lower bract 
sheathing while the leafy bract equals or surpasses the culm ; stigmas 
S ; fruit ovate or oval, tapering below and acutely above into a bideotate 
short beak, nerved and nearly twice longer than the ovate short-macro- 
nate scale; culm erect, smooth, triquetrous, leafy toward the base; 
leaves narrow, long, scabrous above on the edges and about the length of 
the culm ; plant pale green. 

Common along salt marshes in England, France, Sweden, &c., and in 
our country in similar position at Coney Island and on Long Island, where 
it was found several years ago, and since very abundantly, by Dr! T. J, 
Allen. On some specimens from France are four pistillate spikes and 
two staminate spikes nearly an inch long, and similar to this on the 
German specimens: some from Coney Island have two staminate spikee. 
The figures in Schk, are too defective to be useful. My specimens come 
through the politeness of J. A. Paine, Jr., the discriminating author of 
the Catalogue of Plants from Oneida Co., <fec 

C. lupvlina^ Muh., vol. xi, p. 165, this Journal, 1826. 
var. gigantoidea^ Dew. 

Staminate spikes 1-3, often 2-3, sometimes 1 with stamens on one or 
two of the upper pistillate spikes, cylindric, erect and covered with long 
and large lanceolate scales, the upper quite long and the lower shorter 
and near ; pistillate spikes 2-3, cylindric or oblong, large and thick, 
densely flowered, the lower short pedunculate; fruit ovate-lanceolate, 
more ventricose than the common plant, or slightly ovate-globose, and 
more like that of (7. gigantea. The achenium or seed very different from 
that of (7, gigantea^ and not like that of the common (7. lupulina, which 
is too nodose in fig. 162, and too little nodose in fig. 279 on p. 95, Na 
232. 

The following differences need consideration, which are very obvious, 
as C. lupulina and this so named variety grow together and are abun- 
dant. The former rarely has more than one staminate spike, the latter 
very rarely has so few as one, and often three. 

Of the former the fruit is very long and nearly erect; and of the latter 
smaller and somewhat shorter, as well as horizontal or even refiexed at 
the base. 

The spikes of the latter have less diameter, or about two-thirds the 
size of the former. 

The seed of the latter is mature early in August ; that of the former is 
ripe late in September on the same ground ; and on the late maturing 
latter plant the seed is not developed beyond its small beginning, and 
will be abortive. 

The achenia of the two are unlike ; that of the former is triquetrous, 
with nodose projections on the middle of the three edges, and quite taper- 
ing 3-6ided above and below ; that of the latter is not thus knotted, and 
is shorter and less tapering or somewhat round-edged above. 

The spikes of the former were green on the middle of September; at 
that time those of the latter were brown or straw color, or quite mature. 
The former is not so tall as the latter more slender plant. 
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The latter grows in well defined tufts or clusters ; the former in single or 
few detached plants and not in tufts ; the difference is obvious and striking. 

The divergence of the fruit resembles (7. retrorsa more than C, lupu- 
Una, yet the achenia are very different. 

These differences are too marked for the same species ; but for the 
present, and until connecting forms fail to be discovered, it may be wise 
to call it var. gigantoidea. 

Near Cayuga Lake, Ludlowville, Tompkins Co.,^— H. B. Lord, Esq., 
who has pointed out most of the above differences. He stated also that 
Dr. Gray, as well as myself, thought the plant a form of (7. gigantea at 
the first. 

C. gigantea, firM described by Rudge in the Transactions of the Linn. 
See., 1803, was credited to Carolina. It has been found growing in 
Louisiana, and northward as far as Kentucky and Delaware. From the 
laajl state it was sent me a few years ago and also this year, by Wm. M. 
Canby, Esq. It is a southern plant, and finely shown in Boott. 

The first 0. lupulina that I saw with two staminate spikes, was re- 
ceived many years ago from Dr. Short, of Louisville, Ky. I hoped it 

was (7. gigoMtea, but it proved a real C, lupulina, 

« 

I^ote 1. — Discoveries have made more full descriptions of some species 
desirable. Only a few can be given. 

C, filifolia, Nutt., vol. xi, 1826, and vol. xii, 1827, of this Journal. 

Illust, No. 36, fig. 37, Boott. 
Uncinia breviseta, Torr. Mon., p. 428. 

Spike single, staminate above, cylindrio or tapering, with broad close 
and obtuse scales, brown and white edged, pistillate at the base and also 
much larger by the three to six or eight fruit ; stigmas three ; fruit ovate- 
triquetrous, rather obovate in maturity, tapering below, 1-4 on the small 
form and 3-8 on the taller, short-apiculate, about equalling the short 
very broad and often very obtuse or even retuse scale, which is white 
hyaline when the fruit is mature and brown with white edges when 
young; culm 3-4 inches, or 6-8 inches, clustered, with involute filiform 
leaves often nearly as long as the culm. 

Plains of Missouri, — Nuttall, 1818, ^* cespitose, scarcely a hand breadth 
high ;" Arctic America and widely on the Rocky Mountains, — Richard- 
son <fe Hall ; Fort Pierre, Nebraska, — F. V. Hay den, 1855 : the taller on 
the Rocky Mountains. 

C. livida, Willd. Wood's and Gray's Bot. 

— limosa var, livida, Wahl, in this Journal, vol. x, p. 41, 1826, credited 
to Becket, Mass. 

var. radicalis, Paine. 

This curious variety has a pistillate spike on a long radical peduncle 
from the same root, with a leafy culm bearing a terminal staminate spike, 
the peduncle nearly as long as the culm. 

Cold marshes, Litchfield, Herkimer Co., N. Y., with the typical form, — 
Paine, in his excellent " Plants of Oneida County and vicinity," now 
(1865) being printed ; also, in Manchester, N. J., — Enieskern. 
This is very like that described in this Journal, vol. xxxix, p. 71, 1865, 
Am. JoaB. Sci.— SsaoMD Ssbzss, Vol. XLl, No. 128.~Mat, 1866. 

42 



330 C, Dewey on Caricography. 

from the same section of the state, ivhicli sometimes bas a pistillate spike 
contiguous to the stamiuate on the leaf-bearing culm. 

Of C, irrigua, Sm., vol. x, p. 42, now C, Magellanica^ Lam., vol. xxxix, 
1865, is found a form approximating toward that of the preceding 
anomalies, viz., nearly, but not quite, radical long peduncles bearing a 
single pistillate spike. Swamp near Rome, — Paine. 

(7. pubescenSj Muh., so regular in its form, occasionally bas a long, 
nearly radical, peduncle and spike, far from the usual place of the lowest 
pistillate. Mr. Paine. 

(7. Sariwelli, Dewi, vol. xliii, p. 90, 1842, is found to be a variety of 
C, intermedia^ Gooden. in Schk. (the (7. multiformis^ Thuillier), which 
. was afterwards seen to be a form of the earlier named C, disticha, Huds., 
in Fl. Ang. ; but all these, sometimes in one locality, are found growing 
in the states of New York, Illinois, Wisconsin, Canada West and other 
British possessions. The designations should have the following order: 

(7. disticha, Huds., substituted for the later synonym, 
- — intermedia, Gooden., vol. iv, p. 343, 1847; 

var. Sartwelliif Dew., in place of this named species ii^ve. 

And the only needed additions to th^ description of C. intermedia as C, 
disticka, are the often recurring two-rowed form of the spikelets^ which 
diminishes with the stamens till both disappear frequently in a regular 
spike of only pistilliferous spikelets. Specimens precisely like the vary- 
ing forms of C, Sartwellii^ have come to me from the north of Europe. 

(7. muricaia var. cephaloidea. Dew., this Journal, vol. xi, p. 308, 1826, 
is C, sparganioides, Muhl., var. minor , Boott, Illust., No. 284, and first 
published in 1862 by him. 

C. miliariSf Mx., vol. x, p. 36, 1826 this Journal. The description 
according to that of Michaux was given to aid botanists in detecting 
the plant ; but near thirty years have passed, and this is the only species 
of the Carices of Michaux which has not been ascertained satisfactorily. 
Dr. Boott obtained figures of it taken from Michaux's herbarium at 
Paris, and learned that it has two stigmas and a staminate spike with 
narrow linear scales. I also have a figure of the same, taken at Paris 
and sent to Dr. Torrey, who long since politely made me a present of it 
All the figures are very much alike, and indicate the plant to have an 
erect slender culm, with stiff", very narrow and not very long leaves, 
at most are all shorter than the culm. On my figure the stigmas are 
not given, but the fruit agrees with Michaux's language, with a scale 
ovate-oblong, obtusish, and rather longer than the fruit. His friend also 
wrote to Dr. Boott that he found the "curious character" of glands or 
glandular hairs covering the upper part of the fruit to the vertex, which 
disappeared on the mature fruit, or was displaced or removed by friction. 
Such is the amount of present knowledge of C, miliaris^ Mx. Dr. Boott 
thinks, it will be found to be, when discovered, "inseparable from (7. saz- 
atilis, L. (C, pullay Good.). Illust., No. 187. 

This may be hoped. On the specimens of C. saxatilis, L., the scales 
of the staminate spike are oblong and not narrow hnear; the fruit is 
longer than its scale ; and the leaves are broader than the figures repre- 
sent; and also more flexible. 
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C. stenolepis, Torre j, this Journal, xxx, 59, 1836. 

Some addition to the description given in the Journal, on specimens 
sent me by Dr. Torrey, is required. For Dr. Torrey soon found in a 
large number of specimens that many have not the terminal spike 
wholly staminate, but pistillate above, some of which spikes were not 
half staminate ; in some the staminate spike is very small or merely ru- 
dimentary, and the pistillate spikes ^* smaller and shorter, so as to b« 
ovate or subglobose." Similar dilFerences occur in the specimens from 
Texas as well as Kentucky. Torn Mon., p. 421-2. 

(7. adusta, Boott, var. minora Boott, Fl. Bor. Am. 1840, is held by 
him to include C, argyrantha. Tuck., which some still doubt 

C, Vaseyi^ Dew., this Journal, xxix, 347, 1860. 

In his Illust., No. 71, Dr. Boott gave the difference between this plant 
and both (7. vesicaria L. and C. manila Tuckerman ; and hence it was 
named as above. Yet I have been led to enquire, if the not mature form, 
(7. Vaseyi, fromrDr. Sartwell, may not be an immature state of C, monila. 
Both Prof. Tuckerman and Dr. Boott have decided to thecontrary. An- 
other season may give satisfactory conclusions to all. 

C, cylindrical Schw., from more extended comparisons of discovered 
species, appeara to belong to the small form of (7. utriculata^ Boott, and 
to be C. utriculata, var. minor ^ Boott, in his Illust, No. 37. 

J^ote 2. — In the midst of ill health I have completed this forty-first 
article in the series on Carices, which was begun in this Journal, vol. vii, 
1824, and which has been continued at intervals to the forty-second year, 
an extent and period wholly unanticipated. Encouraged by the honored 
and successful and lamented first editor, and favored by his learned suc<- 
cessors, I am happy to express my obligations, and to record my gratitude 
and respect Should health be given, I may perhaps prepare the often- 
solicited catalogue of all the species, a natural and fitting termination of 
this Caricography. 



Abt. XL. — On a Mechanical Finger for use with the Microscope; 

by H. L. Smith, Kenyon College. 

In order to make out satisfa<5torily the structure of the 
Diatoraaceous frustule, viewed as an opaque object, I found it 
necessary to be able to change its position while still in view ; 
and for this purpose, to mount it upon the end of a fine bristle, 
or hair. The bristle, having the diatom frustule adhering, may 
be placed in one of Mr. Beck's revolving slide holders for 
opaque objects, and examined with comparative ease on several 
sides. To pick up the diatom upon the end of the hair,, or bristle, 
I contrived the little piece of apparatus which, perhaps, may 
not inappropriately be named " a mechanical finger," and which 
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is figured in the accompanying wood-cut. I find it answers most 
admirably to pick out diatoms and, of course, other minute ob* 
jects, from a mass of accompanying dirt or debris, and transfer 
them to a clean slide. Thus from a sample of the " Bermuda 
deposit " the finer forms of Heliopelta may be rapidly picked 
up and placed together on ^ne slide, the Eupodiscus I&gersU on 
another ; Craspeaodiscus elegans on another ; and in like man- 
ner, the various species of Goscinodiscus and Aulacodiscus. 
These being all mounted after the method presently to be de- 
scribed, in the center of the usual glass slide, present great facil- 
ities for ready reference, and appear much more beautiful than 
when mixed \^ith a lot of foreign material. The precision with 
which even very minute diatoms may be picked up and trans- 
ferred constitutes the chief value of this little instrument. It is 
not, indeed, so very diflScult for an experienced microscopist, 
who has become accustomed to the reversed motion of the hand 
when using the compound microscope, to pick out with tolerable 
ease the larger diatoms by meairs oi a hair mounted in a suitable 
handle, but if the specimen is a very fine or rare one, he is ex- 
ceedingly liable, through over nervousness, to injure or lose it; 
and, if very small, to fail entirely. The mechanical finger is 
entirely free from this nervous excitement, and the hair touches 
gently, and with the utmost precision, the indicated diatom or 
other object, and holds it until the receiving slide is made ready, 
then drops it just where it is desired. By far the greater number 
of those working with the microscope will, however, be found 
entirely unable to pick out and transfer specimens by the unaided 
hand, and to this class the present invention will, no doubt, be 
acceptable. 

The cut represents the instrument attached to the lower or 
objective end of the microscope. An adapter, having the 
'* Society screw" outside and inside, is screwed into the nose piece 
of the microscope, and upon this adapter the ring a moves freely 
between two collars and may be clamped, by means of the 
milled-head screw &, in such position as may be deemed best for 
use. Into the lower part of the adapter an objective (c) is 
screwed; the fd-inch will answer very well, using the B eye- 
piece. A tubular arm (d) is screwed to the ring, opposite to the 
clamping screw 6, and inside of this arm moves another tube 
carrying the piece c, which is a circular clamp tightened by 
means of the milled head/; the whole is moved to or from the 
microscope body by means of the screw 5, which pushes against 
a stout spiral spring. Within the clamp e, the smaller tube g 
moves up and down, parallel to the body of the microscope, and 
may be clamped in the proper position by means of the screw/ 
Inside of the tube g is fitted neatly another tube A, having the 
large milled fiange t firmly attached above, and the smaller 
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This tube can be turned arouDd 
3 of the milled flange i^ bat it 



one k screwed ou to it below. 
freely in the tube gg by r 
has no motion up 
or down. Within 
the last mentioned 
tube the rod nm 
ntovea smoothly 
up and down a 
limited amount, 
determined by the 
alot and guide pin, 
as shown near A. ' 
A milled-head {I) 
receives the finger j 
■when it 13 desired 
to depress the rod, 
and, on releasing 
the pressure, the 
spiral spring n in- 
stantly elevates it. 
To the lower end 
of the rod the fiat 
doable-jointed arm. 
mo ia attached, 
having free later- 
al movement ; the 
end of the arm 
carries the small spring forceps p, which turns freely in the 
socket r. The forceps grasp the triangular slip of card t, which 
has a bit of human hair u, gummed to it, and projecting about 
y'jth of an inch. 

The slips of paper and the size and length of the hair may 
be varied to suit the different objects which are to be picked up. 
To use the instrument the following adjustments are necessary. 
We win suppose the |-inch objective is employed. The ring a 
is first firmly clamped, and the slip of card bearing the hair is 
put in the forceps p, inclined downward as represented in the 
cut, but not too much ; the tube g is elevated in the clamp e, 
and, by means of the milled head i, the arm with forceps and 
hair turned one side. For my own use I prefer to clamp the 
ring a in such position as to place the tube d at the left hand of 
the microscope, using one of the fingers of the left hand 19 de- 
press the head /, the right hand being free to use with the me- 
chanical stage, and for focussing. Place on the stage a slide 
with a bit of thin paper pasted near its centre, and having a 
small cross marked on it, or a simple black dot. Next, bring 
this dot iQto focus, and, while thus remaining, turn back the 
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tubes g and h by means of the head t, and so adjust by slipping 
the tube g up and down, and by moving the arm m o, or the 
forceps Pj in the socket r, that the end of the hair shall stand 
just over and a trifle above the dot; now clamp g by means of the 
screw/; and bring the point of the hair so that it may be seen, 
slightly out of focus, when looking into the microscope, just 
over the intersection of the cross, or the dot, by means of the 
screw 5. The whole may now be elevated by means of the rack 
of the microscope and the adjusting slide replaced by another 
containing the material from which it is desired to pick up cer- 
tain objects. If the material is dried upon mica from a suspen- 
sion in alcohol, the object may be picJced up easily ; if dried 
upon glass, from suspension in water, it sometimes adheres 
strongly, but with a little care is easily detached. If the illumin- 
ation from below is too strong, the hair, which is, of course, a 
little within the proper focus, is not so readily seen at the same 
time with the object as it is with a feebler illumination. Upon 
depressing the tube of the microscope the forceps and hair are 
likewise depressed, and when the desired objects are in focus the 
hair will be dimly seen, projecting into the field of view. The 
object being now brought under the point of the hair, by means 
of the stage movement, the hair is pushed down gently by 
means of the finger applied at /, its tip just touching the ODJect. 
If the hair is too much within the focus it may first be slightly 
depressed, yet not so as to touch the object, and then, by means 
of the stage movement, the object can be placed distinctly under 
the point Sometimes the first touch will lift the object, but 
generally it will take two or three touches to dislodge it. When 
it rises with the hair upon releasing the pressure, the whole is to 
be gently elevated by means of the rack: of the microscope, so 
that the slide can be removed without disturbing the hair. In 
doing this care must be taken to avoid a current of air, made 
by the breath, or quick movement of the hand, as this might 
dislodge the object. In order to place the objects quickly at just 
the right place on a clean slide, I cut a small hole in the center 
of a gummed label and stick it on to the slide, so that the hole 
is exactly in the center. This may be done rapidly, by pre- 
viously marking the outline of the slide on a paper and placing 
a dot at the center. The perforated label is supposed to be on 
the under part of the glass slide. Upon breathing heavily upon 
the upper surface of the slide, a copious deposit of moisture is 
effected, and the slide is then to be immediately placed on the 
stage, and its central portion, indicated by the hole in the 
gummed label, brought to the center. If an achromatic con- 
densor is used this is easily done, as the spot of light will show 
itself shining through the paper. The tube of the microscope 
is now depressed, of course carrying the hair and the object 
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with it, until the moisture is in focus; a sh'ght touch of the 
finger now causes the hair to descend, and instantly the moisture 
takes the object off and causes it to lie flat on the glass. Of 
course the slide, having the objects thus placed upon it, must be 
handled gently ; but there is no danger of disturbing or losing 
the objects if it is first gently breathed upon, but not obliquely 
unless with great care. The next step is to mount the objects, 
of which we will suppose there are several, say of Stauroneis 
acuta^ in the center of the slide, without displacing them and 
altogether making but a slight white spot when viewed without 
a magnifier, or by a lens of one or two inches focus. Cut a small 
circular disc or square of thin glass of about a quarter of an 
inch in diameter or breadth, and warming it gently, after cleans- 
ing it, place at one edge a minute drop of Canada balsam, not 
too old, nor yet too fluid. Warm the slide gently to drive off 
all moisture, but not hot enough to cause the balsam to flow 
when the little cover is put on, yet sufficiently warm to make it 
stick. Hhe cover being lodged over the objects, but not touching 
them, as it is held off by the little drop of balsam, the next step 
is to warm the slide at one end very gently ; the heat conducted I 
along the slide soon causes the drop of balsam to spread and 
move forward under the slide. Care must be taken not to do 
this too rapidly. If heated slowly the balsam will move for- 
ward and the cover settle down without disturbing at all the 
positions of the objects, and seldom requiring any reheating. 
The balsam should be hard enough to fix the cover firmly, and 
all pressure upon it carefully avoided when the slide is entirely 
cooled. 

To finish the slide, all that is necessary is to paste another 
label, with a small hole in its center, directly over the glass 
cover, and coinciding with the hole below ; or if preferred the 
tinder label may be removed, leaving only the small round disc 
on top to cover the object. I prefer the perforated paper above 
and not below, as it indicates readily the exact spot occupied 
by the objects, and protects the covering glass from accidental 
dislodgement, and the slides thus finished appear quite neat if 
the gummed labels are properly selected. 

The instrument as described above was made for me by Wales 
& Co., Fort Lee, New Jersey, and is a very fine specimen of their 
skill in the nicer forms of mechanical work! It is but justice to 
them to attribute much of the success of this contrivance, to the 
very careful manner in which they have made it. 

The hair should move nicely up and down when magnified 
by the microscope, and touch the desired object with precision ; 
for this purpose the rod n must move very smoothly, and all 
lateral motion of it prevented by the careful arrangement of the 
pin and slot, as shown near h. If, after the object is mounted 
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on the clean side, it is desirable to examine it witli a higher 
power, say a j^th- or |th-inch objective, it is not necessary to 
remove the hair from the forceps ; the whole may be turned one 
side without disturbing the arrangements, by means of the 
milled collar t, and the lower objective being removed, a higher 
may be substituted; upon again replacing the first objective, 
and turning back the head i, the hair will again appear in the 
right place for use. 

It will frequently happen that the hair will gather up consid- 
erable dirt and must be cleansed ; this is readily done by slightly 
scraping it, without removing from the forceps, by the edge of 
a sharp, clean knife. The little spring of the hair as the knife 
edge slips off the end, will readily throw off all the loosened 
dirt. If too much dirt is picked up with the diatom, or other 
object, it may first be deposited upon a cleaner place of the 
slide, and again picked up freed from most if not all the foreign 
material. 

One great advantage of this little instrument is, tliat it en- 
ables us to turn over a diatom, or dep)osit it on end, and thus 
I obtain views very difl&cult to be had from balsam mounted 
specimens; and again, the frustules viewed dry often present 
particulars with great distinctness that can only oe glimpsed, or 
guessed at, when mounted in balsam, and for this purpose it is 
very necessary to have them mounted on a «lean slide, and 
themselves free from dirt. If the diatoms stick too firmly to be 
raised by the hair, they can generally be loosened by strongly 
heating the slide, and on this account I prefer mica to receive 
the material from which the selections are to be made. 

I have been more particular in describing this instrument, as 
some who have procured the reflector for opaque illumination,* 
did not succeed well in using it until after many trials and dis- 
appointments. I have, however, received testimony from many 
of the most experienced workers with the microscope in this 
country as to its complete success, and trust the ^^ mechanical 
finger will be duly appreciated, and prove fully capable of 
doing all I have claimea for it. 

Since the preceding article was written a further experience 
in using the mechanical finger enables me to add a few useful 
suggestions. It will happen frequently that specimens having 
considerable thickness, e. g. Triceratium favus^ or some very fine 
specimen of Actinoptychus may be picked out ; these, if mounted 
under a small bit of thin glass, will probably be crushed, and 
entirely ruined ; and especially if the label punctured with a 
small hole is pasted over the glass cover, to indicate the exact 
locality of the object. In a case of this kind, the injury may be 

' See this Journal, Sept 1S65. 
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prevented by inserting a small bit of tissue paper under the 
glass cover, to keep it from pressing the object, when the balsam 
runs under. If the alcoholic solution containing the diatoms 
should deposit any resinous or gummy matter, on drying, the 
diatoms will stick fast to the glass; excessive heating will be of 
no avail to dislodge them, and may be injurious. To meet this 
difficulty breathe gently, but sufficiently long to deposit consid- 
erable moisture, on the slide, without removing it fr(lm the 
stage, and immediately bring the hair in contact with the object; 
it will now be loosened, and if kept moving, by pushing it on 
the slide until the moisture has evaporated it can be picked up. 
I have found that the outside bristle of an ordinary clothes brush 
has generally a nice point worn upon it, if the brush has been 
long used; it is somewhat stiffer than the hair and may therefore 
project farther beyond the paper to which. it is gummed. With 
care the diatoms may be so located that they will be in the exact 
center of the slide, and thus, when the microscope is adjusted 
for one, the others, although 'on diflPerent slips of glass, will be 
in the field with a high power, and this even when the ends of 
the slide are reversed. It is best to thoroughly explore the slide 
before picking up the objects, and to register those desired to be 
preserved. In this way the choicer specimens can be selected, 
and the whole slide completely examined. 



Art. XLI. — The Distribution and Migrations of North American 
Birds; by Spencer F. Baird, Asst. Sec. Smithsonian Institu- 
tion. (Abstract of a memoir presented to the National Acad- 
emy of Sciences, Jan., 1865.) 

[CoDcluded from p. 192.] 

A COMPARISON' of the carefully prepared lists of Greenland 
birds by Reinhardt in the Ibis for 1861, and of Iceland birds 
by Newton, published in " Iceland, its Scenes and Sagas," by 
Sabine Baring-Gould, in 1863, will show that all the land birds 
mentioned as abundant in Iceland are, with few exceptions, 
more or less common in Greenland ; and it is therefore very 
probable that the additions to the lists of European birds found 
in Greenland are to be looked for among the remainder of the 
Icelandic species. The following list, compiled from the above 
sources, of all land birds of Iceland and of the European spe- 
cies occurring in Greenland, will illustrate the relationship in 
this respect. 

Ak. Joub. Sol— Sboovd Sibus, Vol. XLI, No. 188. --Mat, 1866. 
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European land birds found in Iceland and Ghreenland. 

Greenland. > North America, 



Halistus albicilla (Linn), 
Falco Canadensis, GmeL, 

" Islandicus, " 

** peregrinus, L. 

" sesalon, L. 
Nyctea nivea, H. 
Otus brachyotus, 

" Tulgaria, 
Cheliilon urbica (Lina), 
Hirundo nistica, L. 
Troglodytes borealis, Fischer, 
Turdiis merula, L. 
iliacus, L. 
pilans, L. 
Ruticilla tithys (Scop.). 
Sazicola cenanthe, laim. 
Motacilla alba, L. 
Anthus pratensis, 
Plectrophanes Lapponica, L. 

" nivalis, L. 

Aegiothus linaria, L. 

" canescens, Gld. 
Stumus vulgaris, L. 
Corvus coraz, L. 

" comix, L. 
Lagopns Islandorum, Fabr. 



u 



u 



Iceland, 

Common. 

Rather rare. 

Veiy common. 

ProblematicaL 

Very common. 

Rather rare. 

Rare. 

One specimen. 

Rare. 



Seen twice. 

Common. 

Doubtful. 

Seen onoa. 

Common, 
tt 

M 

Very rare. 
Very common. 
Rare. 

Rare. 
Common. 
Rare. 
Common. 



Very common. 

Common. 

Rare. 

Not common. 

Very common. 
Very rare. 



[killed. 
Two specimens 



Common. 
Two specimens. 
One specimen. 
Common. 
Very common. 
Common. 



It 



One specimen. 
? 

Common. 



? Very rare. 
Quite common. 
Rare. 
Very rare. 

Very common. 



Rare. 

Very common. 

u u 

Common. 



Common. 



From an examination of the above list it will be seen that 
the only land bird abundant in Iceland and not noticed ia 
Greenland is Falco cesalon. The European species to be looked 
for in Greenland as occurring in Iceland are only the F, cesalon, 
Chelidon urbica, Hirundo rustica, Troglodytes borealis, Turdm me- 
rula, Ruticilla tithys, Corvus coraxf, and Corvus comix. It will 
also be noticed that all the European land birds common in 
Greenland have also been found in continental North America.* 
The Ptarmigans of the three regions will quite probably be 
found identical. 

The following is a table of the water birds of Greenland and 
Iceland belonging to the European fauna, from which it will be 
seen that two species, Crex pratensis and Ortygometra porzana, 
are found in Greenland and are not yet recorded from Iceland; 
eleven or twelve species in Iceland and not in Greenland ; one 
in Newfoundland, Scolopax rusticola, and neither in Greenland 
or in Iceland; eleven in both Greenland and' Iceland. There 
are in Greenland proportionally fewer water birds than land 
birds of the European fauna that occur in continental North 
America. 

* ffalicetua albicilla was noticed by Sclater as found in Newfonndlaad and IfoTa 
Scotia ; although now he considers the evidence rather uncertain. The Smithsooian 
Institution possesses specimens of true FcUco peregrinus as distinguished from ana- 
turn from Moose Factory, Hudson's Bay. 
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lu8 criatatus (Meyer), 
drius hiaticula (L.), 
pluvialis (L.), 
itopus ostralegus (L.), 

cinerea (L.), 
eilus igneus, 
oius phffiopus (L.), 

arquatus (Linn.), 
aachus pugnax (L.), 
a {egocepbala (L.), 
ago media (Leach), 
)ax rusticola (L.), 

atra (L.), 
)raten8is (Bechsi), 
)metra porzana (L.), 
I aquaticus (L.), 
la leucopsis (Temm.), 
ferus (L.), 
segetum (Bechst.), 
brachyrhynchus (BaiH), 
s ferus (Leach), 
D creccA (L.), 
\ penelope (L.), 



Iceland, 

Occasional. 

Not rare. 

Very common. 

Common. 

OccasionaL 

Very rare. 

Very common. 

Rare. 

One specimen. 

Common. 



K 



Rare. 



Rare. 
Common. 
Rare. 
Rare. 
Rare. 
Common. 
Very common. 
Quite common. 



uedula querquedula (L.), Problematical. 



ila ferina (L.), 
ia nigra (L.), 
canus (L.). 



Chreenland. 

Two specimens. 
Not rare. 

Three specimens. 
Two specimens. 

Not rare. 



One specimen. 
Common. 



Very rare. 



Common, t 



Not rare. 
Common. 
Not rare. 



North America, 



Several specimens. 

Bermuda. 
Newfoundland. 

Occasional. 



Doubtful. 



Not rare. 



t4 



One specimen. 
Rare. 
Very rare. 

le following list embraces the strictly North American birds 
h are recorded by Eeinhardt as occurring in Greenland. 



candicans. 
\o horreorum. 
lorus palustris. 
IS calendula, 
oica coronata. 

virens. 

striata. 
. Americana, 
nthophaga ruficapilla. 
lypis Philadelphia. 
3 Ludovicianus (breeds). 
J minor.* 
lula pusilla.' 
)U8 borealis. 
otfvaceus. 

Dcephalus icterocephalus. 
ichia leucopbrys.* 
leucoptera. 

hile therefore it appears that Iceland in all probability fur- 
is a considerable number of species of European birds to 
aland, the latter supplies very few American birds in re- 
This is owing to the fact that Iceland lies east of the 
.western extremity of Greenland, and in part south of its 

is difficult to say which of the three allied species of North American thrush 

nt here. 

lis species is also indeterminable. * Quite as likely to be Z. Gambelii, 



Eremophila comuta. ? 
Sphyropicus varius. 
Colaptes auratus. 
Charadrius Virginicus. 
Numenius Hudsonicus. 

*' borealis. 
Actodromas maculata. 
Gambetta flavipes. 
Macrorhamphus griseus. 
Porzana Carolina. 
Fulica Americana. 
Nettion Carolinensis. 
Bucephala albeola. 
Pelionettaperspicillata. 
Podiceps Holbolli. 
Rhodostethia rosea. 
Xema Sabini. 
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eastern coast, so that the visitors from the continent of NortH 
America in their northward or northeastern movement and cor- 
responding return would not come near Iceland at all, while on 
the other hand a migration to the north and northwest from Ice- 
land would necessarily soon strike Greenland at a distance of 
only a few hundred miles, especially aided by the prevalent 
aerial currents, of which mention will be made hereafter. The 
following are the only peculiarly North American or Greenland 
species noted in Mr. N'ewton's list: Falco candicans GmeL, Nu- 
menius Hudsonicus Lath., Histrionicus torquatus Bon. 

It is difficult to say whether the Iceland Golden Eye (Cfan- 
gula Idandica) is a gift from Iceland to Greenland and North 
America, or vice versa. While abundant in Iceland, it is by no 
means rare in N^rth America, being some years quite common 
as far south as the St. Croix river. 

The British island of Heligoland in the North Sea, oflF the 
coast of Denmark, is of special interest in an ornithological 
point of view, from its furnishing more species of European 
birds than any other locality of its extent (400 out of about 
500 species admitted by Blasius), as well as several Asiatic and 
North American species not recorded as having occurred else- 
where in Europe. To the labors of Herr Gatke, a resident of 
the island, extended over more than twenty years, we are in- 
debted for the curious and remarkable facts referred to (Nau- 
mannia, 1858, 419). The North American birds observed by 
him are — 



Tryngites rufescens. May 9, 1847. 

Pelionetta perepicllkta, Oct. 9, 1851. 

Xema Sabinii, Oct. 25, 1847. 

Rhodostethia rosea, Feb. 5, 1 858. 



Anthus Ludovicianus, Nov. 6, 1851. 

Dendroica virens, Oct. 19, 1868. 

Harporhynchus rufus, Oct. — , 1867. 

Galeoscoptes Carolinensii, Oct. 28, 1840. 
Cbaradriu3 Virginicus, Dec 20, 1847. 

The following North American birds are recorded in Prof 
Blasius's "List of the Birds of Europe, 1862,'' edited by Newton, 
in the British Museum Catalogue of British birds, and in other 
authorities, as occurring in Europe : — 



Falco candicans, 

Kauclerus furcatiM, (Eoglaod.) 

Kyctale Acadica, " 

8cops asio, *' 

Oolaptes auratuB, " 

Picus villosus, ** 

" pabescens, ** 

Ooccygus America&Hs, ** 

'* erythrophthaUaus, (Lucca.) 

Ceryle alcyon, (Ireland.) 

Progne purpurea, (Englaad.) 

Hirundo bicolor, *' 

Dendroica virens, (Heligoland.) 



? Lnnius excubitoroidea, (England.) 

Turdus Pallasii, (GerilMny.) 

" Swainsonl, ^Belgiuna; Italy.) 
*' migratoriue, (Germany.) 

Anthus Ludovicianus, (Ueligolaiio.) 
Vireo olivaceus,^ (ChiUaston, near Derby, 

Enff., May, 1859.) 
Regulus Calendula, (England.) 

Ampelis cedrorum, •* 

Loxia Americana. 

'* leucoptera, ** 

? Aegiothus canescens, (Belgium.) 

Spiza ciris, (England; cage bird?) 



Harporhynchus rufus, ** Agelseus phoeniceus," (Eogland.) 

Oalescoptes Carolinensisi, ** ' 

• Ibia, 18C4, S94. • Ibia, 1861, 111. 
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Stnraella magna, (England ; March and 
October.) 

Ectopistes migratoria, (England.) 

Charadrius Virginicus, (Heligoland.) 
** yociferus, (England.) 

Oamb^ta flavipes, ** 

Symphemia semipalmata, (Sweden.) 

Actiturus Bartramius, (Germany ; Eng- 
land.) 

Tringoides macularius, (Eng.; Germ.) 

Tryngites rufesoens, (Eng. ; Heligoland.) 

Macrorhamphus griseus, (England.) 

Actodromas maculati, ** 

" minutiila, •* 

" Bonapartii, (England ; France.) 

Namenius Hudsonicus, (Iceland.) 

" borealis, (Scotland.) 

Porphyrio martinica, (England.) 

Porzana Carolina, (England: Newbury, 
Oct. .1864; Zoologist, 9540.) 

Botanrus lentiginosus, (England.) 

Nycticorax yiolaceus, '* 

Ajiser liyperboreus, (Germany.) 

Of the 69 species of the above list, all but 19 occurred in 
Great Britain and Ireland. 

List of birds supposed to be identical in Europe and North America^ or 

not saiisfaciorily separated. 



Bemicla Canadensis, (England.) 

Querquedulii discors, (Noi'thern France.) 
Mareca Americana, (England.) 

Cygnus Americanos, " 

Fulix affinis, " 

•* collaris, ** 

Bucepbala albeola, ** 

Pelionetta perspicillata, (Heligoland.) 
Lophodytes cucuUatus, (England.) 

i^lotus anhinga, ** 

Tachypetes aquilus, (Weser.^ 

Sterna fuliginosa, (Engl.; Magdeburg.) 
Anous stolida, (England ; France.) 

Rliodostethia rosea, (Heligoland ; Eng* 

land.) 
Xema Sabini, (Heligoland; England.) 
Chroicocephalus atricilla, (Eirgland.) 
Philadelphia. (Ireland.) 
Oceanites oceanica, (England.) 

Puffinus fuliginosus, (France; England.) 

" obscurus, (England.) 

Podiceps Holbolli, (Holland.) 



Arcbibuteo lagopus. 
Aquila chryssetos. 
Pandion hali^tus. 
Brachiotus vulgaris. 
Kyctea nivea. 
Samia ulula. 
Cotyle riparia. 
Ampelis garrulus. 
! Pinicola enucleator. 
Aegiotbus linaria. 
Plectrophanes LapponicoB. 

•* niyalis. 

t Conrus corax. 
? Lagopus albus. 
! "■ mutus. 
Squatarola Helvetica. 
Strepsilas interpres. 
Phalaropus hyperboreaa. 

" fulicarius. 

Tringa canutus. 

*' maritima. 

" subarquata. 
Calidris arenaria. 
Bemicla brenta. 
Anas boschas. 
Dafila acuta. 
Spatula clypeata. 
Chaulelasmus streperus. 

I have omitted the strictly Pelagic or ocean-wandering birds 
and those belonging to both coasts of the North Atlantic. 



FuIix marila. 
Histrionicus torquatus. 
Bucepbala clangula. 
** Islandica. 

Harelda glacialis. 
Polysticta Stelleri. 
Somateria mollissima. ? 
" spectabilis ? 
Mergus serrator. 
Sula bassana. 
Graculus carbo. 
. Stercorarius (all species). 
Larus glaucus. 
'• leucopterus. 
" marinus. 
Rissa tridactyla. 
Pagopbila ebumea. 
Rhodostethia rosea. 
Sterna Anglica. 
Caspia. 
Hiruudo. 
macrura. 
Paradisea. 
Hydrochelidon fissipes. 
Colymbus torquatus. 

** septentrionalis. 
Podiceps cristatus. 



M 
M 
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No North American birds have yet been found in Spitzber- 
gen — indeed there are there but about 26 species in all, accord- 
ing to Malmgren. The only land birds recorded are Fako gyr- 
falcOy Nyctea nivea^ PUctrophanes nivalis^ and Lagopus var. hyper- 
boreus. Of the birds of Jan May en's Land, which lies 'in a 
direct line between Iceland and Spitzbergen, and nearer to 
Greenland than to either, I have seen no catalogue ; but they 
probably have some relationship to Greenland species. 

Bermuda,' in lat. 82^ 15' and long. 64° 51', is about 700 
miles off the coast of the Carolinas, Cape Hatteras being the 
nearest land. It is nearly on the same parallel with Charleston, 
and about 900 miles south of Nova Scotia, nearly midway be- 
tween the latter and the Virgin Islands of the West Indies. 
The entire group to which it belongs is about fourteen miles in 
length by about three or four in width. There are no indigen- 
ous Vertebrates, with the exception of a lizard (Pkstiodon longi- 
rostris Cope, Pr. Acad. Nat. Sci., 1861, 315), and the birds are 
entirely North American in character, much like those of the 
middle United States. The fauna is especially characterized by 
the existence throughout the year, and the breeding, of the fol- 
lowing birds : Vtreo Nbveboracensis, Galeoscoptes Carolinensis, Sia- 
lia stalis, Cardinalis VirginianuSy Corvus Americanus (said to have 
been introduced), Chamcepelia passerina, f Oallinula galeata. 

In addition to these the following species are supposed to 
breed occasionally in the islands : Sphyropkus varixis^ Ardea he- 
rodias. 

All the other species appear to be accidental visitors, noted 
for a day or two one year, and not seen again perhaps for 
several. By far the greater number make their appearance in 
autumn only, very few occurring in spring. 

There are no W est Indian birds, properly so called, in the 
Bermudas; and the occurrence of Milvulus tyrannus^ a South 
American species, is very questionable. 

A few species of European birds have been noted in the Ber- 
mudas, consisting of Saxicola oenanthej Alauda arvensis^ and 
Oallinago media. 

It will be noticed that the first and the last of these have been 
found in Greenland, the Saxicola on the continent only. 

As out of the line of migration of our land birds, it is not 
likely that there are any regular visitors to the Bermudas, en 
route for other regions, the great majority of the species detected 
there having, in all probability in most cases, been driven out of 
their course by storms. They certainly do not all stop en route to 
the West Indies, as many of the species are not found in the 
latter islands. 

' See " Oraithology of the Bermudas," " Jardine's Contributions to Ornithology," 
1849 and 1850, and '< The Naturalist in Bermuda/' by J. M. Jones, London, 1859. 
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The water birds seem to appear more regularly, owing to the 
iact that many of the species apparently take their flight south- 
tvard from Nova Scotia and Newfoundland straight for the West 
[ndies, and pass directly over the Bermudas. 

In the following list of the birds recorded as occurring in the 
Bermudas, it will be seen that the greater portion of the in- 
sectivorous birds and many of the Eaptores occur also in the 
West Indies ; rather more than half of the number visit the 
latter group. 

List of birds recorded as occuring in the Bermttdas,^ 

Cathartes aura (W). No. of specimens I, December. 
Falco anatum ( W). 2, January, February. 

" columbarius (W). ThrcJiigh year, especially in September. 

" sparverius. 1, December. 
Circus Hudsonicus (W). Occasional in autumn. 
Halisetus leucocephalus. Seen. 
Pandion Carolinensis (W). Abundant. 
Otus Wilsonianus (W). 8. 
Symium nebulosum. 1, April. 
Nyctale Acadica. 1, January. 
Nyctea nivea. 3, Autumn. 

Coccyzus Americanus. ** Thousands" Oct. 1849 ; a few in April. 
Sphyropicus varius (W). Perhaps breeds; December to April. 
Trochilus colubris (W). At one time common; April. 
Chffitura pelasgia. Several; Sept. 1849. 

Chordeiles popetue (W). Sometimes very common; April to Sept. 18fi4« 
Ceryle alcyon ( W). Common ; September to April ; regular yisitor. 
Milvulus tyrannus. ? f One ; March, 184*7. 
Tyrannus Carolinensis (W). Abundant ; ApriL ' 

" Dominicensis (W). March and April. 
Contopus virens (W). One ; April. 
Turdus mustelinuB (W). Several. 

" Swainsoni (W). Two ; October. 

" migratorius (W). Several ; February and March* 
Saxicola oenantbe. One each ; October, March. 
Sialia sialis ( W). Common ; resident. 
Anthus Ludovicianus. One ; November. 
Mniotilta varia (W). Three ; October. 
Parula Americana (W). One ; April. 
Geothlypis trichas ( W). One ; October. 

Seiurus Noveboracensis (W). Abundant in autumn; regular Visiter. 
Dendroica coronata (W). One ; January ; several in ApriL 
" pinus. Common in September; several seasons. 
" palmarum (W). Two ; December. 
** discolor (W). One; October. 
Myiodioctes mitratus (W). One; March. 
Pyranga rubra (W). Several; April. 

«* 8e8tiva(W). « « 

Hirundo horreorum ( W). Rare in spring ; common Aug. to Sept. ; great 
flight in Sept. 1849. 
" bicolor(W). Sept. 1849. 
Cotyle riparia (W). August and September. 
Progne purpurea. Great flight Sept. 22, 1849. 
Ampelis ceororum (W). Abundant October to December. 
Collyrio borealis. One ; March. 

** Species with (W) are found also in the West Indies. 
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Vireo Noveboracensis (W). Common; resident. 
Mimus Carolinensis (W). ** ** 

Eremophila cornuta. lliree ; October and February* 
(Alauda arvensis.) One; June 12. 
Chrysomitris tri^tis. Several ; March. 
Curyirostra Americana^ January to May. 

" leucoptera. March to May. 
Plectrophartes nivalin. January to February. 
Passerculus savana (W). One; April. 
PooBcetes gramineua. One ; Oct. 26. 
Ooturniculus Henslowi. Small flock ; December. 
Melospiza palustris. One; December. 
Quiraca Ludoviciana ( W). Two ; October and April. 
Gardinalis Virginianus. Common ; resident 
Dolichonyx oryzivorus (W). Nearly every autumn; October. 
Icterus Baltimore (W). Two; October. 
Corvus Americanus. A few every year; perhaps breeds. 
Zenaidura Carolinensis (W). One; March, 1850. 
Chamaepelia passerina (W). Common; resident. 

Also most of the waders and a considerable number of the 
Bwimming birds. 

Conclusion, — From a careful consideration of the facts men- 
tioned in the preceding pages, we are, I think, entitled to derive 
the following generalizations in fegard to the interchange of 
birds between America and Europe. 

European birds, especially the land species, reach Greenland 
and return to the continent by way of Iceland, the Faroe Isl- 
ands forming a stepping-stone from Great Britain and Scandi- 
navia. In vei^" rare instances species seem to proceed direct to 
Greenland, without stopping in Iceland, although this may be 
due to the fact that while visiting Iceland they have not yet 
been noted there by any naturalist. 

The European birds found on the continent of North America 
reach it by autumnal movement from Greenland in company 
with strictly North American species. 

Birds of North America rarely, if ever, reach England from 
Greenland by direct spontaneous migration by way of Iceland, 
as shown by the fact that only three of the American birds oc« 
curring in Greenland are found in Iceland, and that few of the 
American species observed in Europe are found in Greenland 
at all. 

Most specimens of American birds recorded as found in Eu- 
rope were taken in England (about 50 out of 69), some of them 
in Heligoland ; very few on the continent (land birds in only 
five instances). 

In nearly all cases these specimens belonged to species abun- 
dant during summer in New England and the eastern provinces 
of British America. 

In a great majority of cases the occurrence of American birds 
in England, Heligoland, and the Bermudaf*, has been in the 
autumnal months. 
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The clue to these peculiarities attending the interchange of 
species of the two continents will be found in the study of the 
laws of the winds of the northern hemisphere, as developed by 
Prof. Henry and Prof. Coffin. These gentlemen have shown 
(see Prof. Henry's articles on Meteorology, " Eeport of Commis- 
sioner of Patents for 1856," page 489) that " the resultant mo- 
tion of the surface atmosphere, between latitudes 82° and 58® 
in North America, is from the west, the belt being twenty de- 

?'ees wide, and its greatest intensity in the latitude of 45°, 
his, however, must oscillate north and south at different sea- 
sons of the year with the varying declination of the sun. South 
of this belt, in Georgia, Louisiana, etc., the country is influ- 
enced, at certain seasons of the year, by the northeast trade- 
winds ; and north of the same belt *by the polar winds, which 
on account of the rotation of the earth, tend to take a direction 
toward the west. It must be recollected that the westerly direc- 
tion of the belt here spoken of is principally the resultant of 
the southwesterly and northwesterly winds alternately predomi- 
nating during the year." 

From these considerations and facts, therefore, we are entitled 
to conclude that the transfer of American birds to Europe, is 
principally, if not entirely, by the agency of the winas, in 
seizing them during the period of their migration, (the autumnal 
especially) when they follow the coast, or cross its curves, often 
at a considerable distance from land, or a great height above it. 
Carried off, away out to sea, mainly from about the latitude of 
45* (the line of greatest intensity of the winds) the first land 
they can make is that of Englana, whence the fact that most of 
the species have occurred in the British Islands as well as 
Heligoland, equally well fitted to attract stragglers and furnish 
them a resting place. It is probable that, apart from its few 
permanent residents, the Bermudas are supplied in the same 
manfier. 

Iceland being in the latitude of the reverse current, from east 
to west, such of its species as are caught up by the winds and 
carried off would soon reach Greenland, only a few hundred 
miles distant. This may be the principal agency of supply from 
Europe to Greenland, as most European land birds are only met 
with there at rare intervals, although as Greenland lies north of 
Iceland, there may be a regular migration to some extent. 

As remarked, the prevailing direction of the winds, whether 
violent or moderate throughout the year, as well as during the 
period in which our birds are on either their spring or autumnal 
migration, is from America toward Europe. Even should their 
direction be reversed and that rare phenomenon, a summer 
" northeaster," occur, it would merely have the effect of bring- 
ing the birds back upon our own coast, or into the interior, the 
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line of the storm being in fact about parallel with the eastern 
shore line of the United States, and its influence extending only 
a short distance &om the coast, and not involving the vicinity 
of Europe at all. That such storms do affect the movements of 
our birds is shown in the case of the golden plover. It is well 
known that this species breeds in immense numbers in the 
northern regions of America, and that the southward migration 
in summer and autumn, is principally confined to the region 
along or near the Atlantic coast. Grenerally, large flights would 
seem to start directly from Newfoundland and Nova Scotia for 
the West Indies, where they are met with every autumn passing 
still southward into South America, and reaching almost to 
Patagonia. Usually it is but a comparatively sfhall number that 
touch and rest along the Atlantic states ; but it is well known 
to the sportsmen of New England that, should a violent north- 
east storm occur off the coast toward the end of August, un- 
usual flights of plover and curlew may be looked for.* This 
was the case in 1863, when the islands of Nantucket, Martha's 
Vineyard, and other localities along the coast of Massachusetts, 
swarmed with incredible flights of these birds. On similar oc- 
casions immense numbers have been carried far into the interior 
of the Atlantic states, furnishing the occasion of a regular car- 
nival for gunners, much as in the case of great flights of the 
wild pigeon. 

Another instance of the influence of northeast storms is in 
the occurrence of the Stormy Petrel, (Mother Carey's Chickens) 
and other oceanic birds far in the interior, and even across the 
Alleghanies, during and after such storms. The collections of 
the Smithsonian Institution embrace specimens of Thalassidroma 
Leachii killed about Washington in August, 1842, with hun- 
dreds of others. I myself obtained at Harrisburgh, Penn., a 
fine adult Pomerine Jager, Gataractes pomarinus^ killed on the 
Susquehanna, near that city, in September, 1839. Adults of the 
species mentioned are rarely seen within the limits of the 
United States at all, and in summer the latter would hardly be 
likely to occur south of Newfoundland. 

The present is not the occasion to discuss the nature of that 
impulse which causes the bird or the fish to retrace its steps in 
spring so unerringly ; the fact is a well established one and of 
much importance in reference to the multiplication or diminu- 
tion of species. A region deprived of its spring birds or fishes 
by extermination will only be filled up again in the course of a 
long period of time. The result, however, can be greatly accel- 
erated by artificial propagation in the places to be supplied. 

' Mr. G. N. Lawrence raeotions (Annals N. Y. Ljceam, Tui, 1864, 100,) that the 
Golden Plover is always found at Montauk Point on the 28th of Aug;iut, sbonld i 
northeast storm occur. 
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It may be considered as established that the migrations of birds 
are generally more or less in a north and south direction, influ- 
enced very materially by river courses, mountain chains, forests, 
conditions of moisture, mean temperature, altitude, etc. Mid- 
deodorf (Die Isepiptesen Busslands) suggests that birds migrate 
in the direction of the magnetic pole ; a suggestion not at all 
borne out by the facts in North America. 

It may be further remarked that while birds proceed gener* 
mlly in the spring to the very spot of birth, ana by a definite 
route, their return in autumn is not necessarily in the same line. 
Man^ birds are familiar visitors in abundance, in certain locali* 
ties in either spring or autumn, and are not known there in the 
other season. This is a fact well known to the diligent collector, 
and I have been inclined to think that, in very many instances, 
birds proceed northward along the valley of the Mississippi, to 
return along the coast of the Atlantic. 

In general the northward vernal movement is performed 
much more rapidly, and with fewer stops by the way, than the 
autumnal. 

Birds generally make their appearance in given localities 
with wonderful regularity in the spring, the SylvicoUdce espe- 
cially ; a difference of a few days in successive years attracting 
the notice of the careful observer ; this difference is generally in- 
fluenced bv the season. The time of autumnal return is, per- 
haps, less definite. 



Art. XLIL— On the Meteoric Fireball of July 18^, 1846 ; by 
Daniel Kirkwood, LL.D., Prof, of Math., Indiana State 
Univeraity. 

On the 13th of July, 1846, at about 9h. 80m. P.M., a brilliant 
fireball passed over Maryland and Pennsylvania, and was seen 
also in Virginia, Delaware, New Jersey, New York and Con- 
necticut. This meteor was noticed in many newspapers imme- 
diately after its appearance ; but I believe no account of it was 
given in this Journal. 

When this brilliant object appeared I was in the parlor of a 
friend, in York, Pennsylvania. The meteoric light shone bright- 
ly into the room, and immediately after, I beard exclamations of 
surprise from persons in the street. I hurried to the door, but 
before I could reach a point from which the meteor was visible 
it had disappeared. Tne same evening, and also the next day, 
several citizens of York, who had bad good views of the mete- 
or, pointed out, at my request, its apparent path. A few days 
subsequently I had persons in Chanceford, York Co,, Pa, (twenty- 
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five miles southeast of York, Lancaster City, Pa., and Shawsville, 
Harford Co., Maryland, to do the same. Among those who saw 
it in York was my learned friend, Daniel M. Ettineer, Esq., 
whose statements I regard as eminently trustworthy. Mr. E., it 
is proper to remark, is a practical surveyor, and hence acc«s- 
tomed to accuracy in the measurement of angles. At York, the 
least zenith distance of the meteor's track was estimated by Mr. 
Ettinger to be 10° — doubtless a close approximation to the truth. 

The August nilmber of the Literary Eecord and Journal, a 
monthly periodical then published at (je^tysburg, Fa., contained 
the following editorial notice of the phenomenon : — 

"It appears, from various accounts received from abroad, that 
the extraordinarily large and brilliant meteor, which apparently 
paHsed over our town on Monday the 13th ult., was seen over 
a wide district of territory. It was observed in places very dis- 
tant from each other, not only in the direction of its motion, 
which we would expect as a matter of course, but also at right 
angles to that direction, which was not expected bjr those who 
saw it; each observer having been persuaaed that it was near 
the earthf and that it passed nearly over his zenith. It was seen 
at points west of Gettysburg, and at numerous places east of it 
as far as the seaboard. 

"At Gettysburg, it seemed to burst upon the view at a point 
a little west of south, and an elevation estimated at about 30°, 
to pass about 25° east of the zenith, and to be extinguished at a 
little east of north, and an elevation of about 80° or 85°. It is 
very much to be regretted that no observations were made by 
those who saw it, to determine these items with accuracy." 

The next number (September, 1846) contained the following 
communication : — 

''New Haveo, Codd., Aug. 8, 1846. 

* * * **In the * Literary Eecord and Journal of the Lin- 
nsean Association of Penna. College,' Aug. 1846, I notice some 
account of the splendid meteor of the 18th ult. This body was 
also seen by several persons in New Haven, and tolerably well 
observed. The observations were published in the Daily Herald 
of this city, but as I have seen no copy of them in other papers, 
I fear they have not come to your knowledge, and therefore take 
the liberty of sending you the principal particulars. 

" Time, July 18th, 1846, 9h. 80m. it P.M., New Haven. 

Place when first seen, — Az. 69* west of true south ; altitude 
10° — both uncertain, probably two or three degrees ; and more- 
over the observer probably did not notice the meteor at the in- 
stant it became visible. 

Place of disappearance. — Az. 87f * west of true north ; altitude 
7i° to 8°. Azimuth may be one degree more or less ; altitude 
very nearly correct. 
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Motion, exceedingly alow. — Time of flight not less than 20 sec- 
onds. This seems scarcely credible, but the chief observer, who 
is an exact man, well aware of the danger of over-estimating 
BDQall portions of time, thinks the time still longer. 

jipparent size. — Equal to that of the planet Venus on the av- 
erage, at the same altitude. 

The meteor left no train, emitted no sparks, and did not 
vary in brightness during its course. 

* * * "Several accounts of the same body have come 
from Pennsylvania, New York and Virginia, but so miserably 
defective as to be of scarcely any use. ^ * * The very slow 
relative motion of the meteor led me at once to suppose that it 
was travelling nearly in the path of the earth, overtook and 
passed by it, with a real velocity of perhaps twenty-five miles 
per second. That point of the ecliptic toward which the earth 
was then tending was at that hour beneath our horizon and in 
the N.E. quadrant. The elevation of the meteor at extinction 
could not have exceeded thirty miles, and was probably some- 
what less. Its size must have been very great to have presented 
at this distance so large a light (for definite disc could not be 
seen), probably not less than 200 feet in diameter, perhaps more ; 
and yet there is so much danger of illusion that this element 
should be derived from an estimate of the angular diameter taken 
as near as possible." 

I had furnished the same number of the Becord and Journal 
with an article on this meteor. As published, however, it con* 
tained several unfortunate typographical errors. A further com* 
parison, moreover, of the descriptions given of the phenomena 
led me to a slight modification of my results. As might be ex- 
pected, some of the accounts by observers were very unsatisfac- 
tory and even conflicting. I even found it impossible to har- 
monize those which separately would have been considered trust- 
worthy. Without further details I will merely state that after 
various trials the following results were found most nearly in 
harmony with the best observations. 

The course of the meteor's path was north, about 80® east, and 
its projection on the earth's surface passed about four miles west 
of Lancaster, Pa., and nearly through Mauch Chunk, in Carbon 
county. The almost unanimous testimony of those who saw the 
meteor at Lancaster was that it passed a little west or northwest 
of the zenith; while a few stated that it passed directly "over- 
head." When west of Philadelphia, according to a correspond- 
ent of the Public Ledger, its angle of elevation was 42®. This 
would make its altitude above the earth's surface, when* near 
Lancaster, about 69 miles. The place of the meteor's disappear- 
ance, as seen from New Haven, was at the distance of about 185 
miles, near the south corner of Wayne county, Penn. Its appa- 
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rent altitude at disappearance being abeut 7f ^, would give its 
elevation above the earth's surface about 18 miles. It was alit> 
tie northeast of Lebanon, Penn., when first seen at New Haven, 
and its distance from the latter was about 189 miles. The cor* 
responding altitude was 33 miles ; or if we suppose this angle 
of elevation to have been 13° (and the writer aamits an uncer- 
tainty of two or three de^ees) the altitude was 44 miles. 
When nearest York its altitude, according to Mr. Ettinger's 
estimate of the zenith distance, was about 68 miles ; and when 
nearest Gettysburg, (the senith distance being 25^), about 70 
miles. The point in Virginia to which it was vertical when 
first seen from Gettysburg was probably about 50 miles south- 
west of Washington, D. C. The length of the projection of its 
visible path on the earth's surface was therefore at least 260 
miles. The length of that portion observed from New Haven 
was about 78 miles. When it is remembered that the Gettys- 
burg observation is uncertain to the amount of several degrees, 
and that those of York and Philadelphia, being but estimates, 
may be in error at least one degree, entire harmony in our re- 
suite could not be expected. We may conclude, however, in 
general, that the meteor's path was far from parallel to the 
earth's surface; the altitude, when south of Gettysburg, being 
about 70 miles, and when last seen at New Haven, about 18 
miles. 

Velocity. — The estimates of the time of flight by different ob- 
servers were so discordant that nothing definite could be inferred 
from them. That of the observer at New Haven was perhaps 
the most reliable. This would give a velocity with reference to 
the earth's surface of about four miles per second. The heliocen- 
tric velocity was probably between 20 and 25 miles per second. 

Apparent magnitude. — The estimates of the apparent diameter 
by persons in York and Lancaster varied from !• to f that of 
the full moon; while some at greater distances from the meteor's 
path thought it about }. The apparent size at New Haven was 
much less. It is to be remembered, however, that the distance 
was much greater. Moreover, at York and Lancaster the 
meteor had a train about 1° in length, while nothing of the 
kind was observed at New Haven. 

Was the disappearance of the meteor foUowed by a reportt — ^I 
was assured by persons in Harford county, Maryland, Chance- . 
ford, York county, Pennsylvania, and in York, that shortly after 
the disappearance of the meteor a distinct report like that of a 
distant cannon was heard. As this was noticed by a consider- 
able number of persons, and in places so remote from each 
other it is seareely possible they could have been mistaken. As 
might be expected, their estimates of the interval which elapsed 
were different ; but Mr. Ettinger of York, who was paying pa^ 
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bicular attention in expectation of a report, stated that it was a 
little over six minutes. This would indicate a distance of about 
76 miles. It could not therefore have resulted from an explo- 
sion at or near the termination of the meteor's path. Like 
many others I did not notice this report. This may te explained, 
however, by the very considerable interval which had elapsed 
after the disappearance of the meteor, when, no report being 
expected, a distant explosion would not attract attention. 

What became of the meteor.—Fhe inclination of the path to 
the surface of the earth was such that the body could not have 
passed out of the atmosphere. Perhaps the entire meteoric 
mass may have been dissipated before reaching the earth. 

The meteor at extinction was nearly equally distant from 
Gettysburg and New Haven. Hence its apparent altitude at 
the former must have been about 8°. It would seem, therefore, 
that the Gettysburg observation as to the point of disappearance 
was nothing more than a rough conjecture by one not accus- 
tomed to measuring arcs by the eye. I am also compelled to 
adopt the same conclusion in regard to a similar estimate by an 
observer at Lancaster. To a majority of those, who saw it both ^ 
in Lancaster and York it disappeared behind buildings, so that 
no estimate could be given. The errors in regard to its appar- 
ent altitude when it first appeared, are readily explained on the 
assumption that few saw it at the first moment of visibility. 



ABt. XLin. — Whi(net/s Geology of Oalifomta, 

[Continaed ttom p. 281 of this yolume.] 

Ik the preceding part of our notice of Prof. Whitney's Beport 
on the Q-eology of California, we considered that portion relating 
to the Coast Ranges. We will now notice the Sierra Nevada^ 
and such other matters treated of in the Beport as our space 
wOl allow, following as nearly as is convement the order the 
author pursues^ 

Thb Sierra Nevada. 

This mountain chain, the grandest in the United States, pos- 
sesses a peculiar interest from whichever point of view consid- 
ered. Possessing, as it does, the highest peaks in the country, so 
fjEir as is known, and perhaps the greatest magnitude of mass of 
any chain in North America, abounding in the grandest scenery, 
containing mines the products of which have changed com- 
mercial values throughout the civilized world, and which have 
stimulated an emigration that has built up eleven states and ter- 
ritories west of the meridian of 103^ within seventeen years^ 
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«even of which states and territories lie entirely on the west of 
the Bocky Mountains; a chain about which so much has been 
written and yet so little accurately known previous to the pub- 
lication of this Report, we turn therefore with special pleasure to 
the facts here published. 

As stated respecting the chain, in the last number of this 
Journal, it has the direction N. 81^ W., from Mt. San Jacinto to 
Mt. Shasta, a distance of about 600 miles. 

The region popularly known under the name of Sierra Nevada, 
extends from the Tahichipi Pass to Lassen's Peak, about 430 or 
440 miles. For this distance the chain is very continuous and 
unbroken, and preserves many common features. It is from 75 
to loo miles wide, generally between 80 and 90 miles, and has 
everywhere a long gradual slope on the western side to the Great 
Central Valley of California ; while on the eastern it descends 

Erecipitously to the elevated valleys and deserts of the Great 
asin. The culminating peaks are nearly in a straight line, and, 
although near the eastern edge^ yet the watet-shed is generally 
still farther east of this line. 

The chain consists essentially of an immense core of granite, 
flanked on either side by metamorphic slates, and more or less 
covered by lava, this latter increasing in quantity as we go 
north. The culminating points in the southern portion are of 
granite, in the central of slates (belonging to the eastern flank), 
and the northern of volcanic rocks. In regard to the compara- 
tive ages of the Sierra Nevada and the Coast Ranges, the Report 
Bays, '* we consider all those chains or ranges of mountains to 
belong to the Coast Ranges, which have been uplifted since the 
deposition of the Cretaceous formation; those, on the other 
hand, which were elevated before the epoch of Cretaceous are 
reckoned as belonging to the Sierra Nevada." 

In passing along the foot hills of the chain, at its western 
base, we find at numerous points the marine Tertiary or Cre- 
taceous, or both) resting in a horizontal position on the upturned 
edges of the slates and metamorphic rocks of the auriferous 
series. At the southern end of the great valley, near Fort 
Tejon, as we skirt the base of the mountains which close entirely 
around like a grand amphitheater, we pass suddenly from the 
Undisturbed Tertiary to rocks of the same age and series highly 
inclined ;-^and, in so doing, we pass from the Sierra Nevada to 
the Coast Ranges, although the chains form a perfect topograph- 
ical junction* And, again, at the northern end of the valley, in 
Shasta county, the Cretaceous strata lying to the east of Sacra- 
mento river are horizontal, while on the western side they are 
highly disturbed. 

These horizontal strata may be traced at intervals for over 
400 miles, forming a narrow belt at the western base of the 
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chain, not however continuous, but occurring in patches, some 
very small and others large, the larger lying nearer the two ex- 
tremities, the central portions, as might be expected, baying 
been more extensively swept away by denudation. Portions' 
are highly fossiliferous. To the north the Cretaceous predomin- 
ates, and the fossils are numerous and especially well preserved ; 
in the south Tertiary predominates, and the fossils are fewer 
and in a poor condition. 

These marine strata do not extend to an altitude of more 
than 1000 feet, except at the extreme southern part, where they 
occur at a height of over 1200 feet, if the altitudes given upon 
the maps of the Pacific E. R. explorations are to be relied upon. 
They are nowhere worked for gold, and are not to be confounded 
with those extensive fresh-water deposits which occur so fre- 
quently in the mining regions, which sometimes extend up to a 
great height, and often contain the precious metal in quantities 
sufficient for profitable extraction. 

To the south of the latitude of Sacramento they are entirely 
Tertiary, The most considerable mass commences near White 
river and extends to the head of the valley. Between White 
and Kern rivers they form a belt denuded into rounded hills 
from 200 to 600 feet high ; the rock is soft, easily decomposing, 
and the hills dry and treeless. They rest on a floor of granite 
which is exposed by denudation at frequent intervals. W her- 
ever fossils have been found, they are in poor preservation and 
have been referred to the Miocene. South of Kern river the de- 
posits are widely distributed, but are not so extensively denuded. 

Passing north, occasional patches occur at intervals to the 
American river at Folsom. Here the first Cretaceous rocks 
occur, which become more common as we travel north. 

Near Pence's Banch, in Butte county, the relations of these 
strata to the auriferous and volcanic series are most beautifully 
seen. Besting on the edges of the auriferous slates, which here 
dip to the east at a very high angle, are the highly fossiliferous 
Cretaceous shales perfectly undisturbed ; and on these again are 
strata supposed to be Tertiary ; and these in turn are covered 
by tables of basaltic lava. North of this the strata are mostly 
overlaid by beds of lava, but in a number of streams, canons 
have been worn tq such a depth that they cut through into the 
fossiliferous beds beneath, so that the formation was found at 
intervals nearly to Pitt river. 

Of more interest to the general reader is the great auriferous 
belt along the western slope of the chain. 

Auriferous Belt. — The auriferous region of the state is not ex- 
clusively confined to the western slope ; but this portion will be 

first noticed. ,. 

■ ■ 
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This belt may be said to begin in the neighborhood of Tejon 
Pass, and to extend through the state and across its northern 
borders into Oregon. The gold region reaches still farther in 
each direction, north and south, of which 700 miles or more in 
length lie within California, 

But to return to the western flanks of this chain. Owing to 
geological peculiarities dififerent portions of this slope are of 
very unequal importance as gold-producing regions. That por* 
tion lying south of the San Joaquin is generally barren ; but 
gold occurs in a few places, and commonly not so near the base 
of the chain as farther north, and mostly on or in granite. 

Commencing at the southern end of the chain, popularly con- 
sidered, that is, near the Tejon Pass, there is but a very moder- 
ate development of metamorphic slates. At the Tejon Reserva- 
tion they are represented by a narrow belt of mica slates, asso- 
ciated with some crystalline limestone. For 150 miles, travelling 
north, they are feebly represented, forming but a narrow belt; 
in some places isolated hills of highly altered rocks, standing in 
front of the granitic slope of the main chain, in others forming 
the base of the chain itself, but rarely if at all yielding gold 
enough to repay working. Where gold occurs, it is farther east 
within the chain and on or in the granite. These mining re- 
gions we will notice in this place before passing to the more 
productive slates north. 

A belt of auriferous rocks extends within the chain from the 
Tahichipi desert northward to the Kern river, which is suffi- 
ciently productive to be worked at intervals. Some few placer 
mines occur in the Tahichipi Valley, and again in Walker's 
Basin ("the Park" of the Pacific RE. maps); but whether 
the gold is derived from granite or the truly metamorphic rocks, 
is not known. Near the Kern river, especially about Keysville 
and Greenhorn, are more extensive workings, entirely on 
granite. Several fine quartz views occur, some of large size, 
and a few have been worked with profit. One near Keysville 
was visited which had been highly productive. It was entirely 
in granite, the vein well defined, and the yield satisfactory. 
Numerous placer mines occur, and considerable quantities of 
gold have been sent from this region. It generally assays 
lower than that from the slates farther north. Placers occur at 
intervals to White river ; but north of this there are none of 
much extent until we reach the San Joaquin. 

In passing north from this last point the metamorphic slates 
ra])idly increase in breadth and importance, and before traveling 
thirty miles we reach the great auriferous region of the State, 
which forms a continuous field for more than 200 miles, and 
which has yielded perhaps nine-tenths of the goM that has been 
produced in the State. This lies mostly on thf* metamorphic 
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slates which continue to expand in width as we pass north, but 
it laps over on the granite at numerous points. 

The precise area of this field cannot be given in the present 
state of our knowledge ; it probably embraces six thousand or 
more square miles. To the north it is covered by the heavy 
beds of volcanic rocks that have overflowed the auriferous 
series. The settlements of the whole western slope, in and ad- 
jacent to this region, are mostly confined to the gold-producing 
portions. The lauds as a whole have little value for agricultural 
purposes, so that the richer the mines the denser the population. 

We will briefly consider this gold-field, commencing at the 
south with Mariposa county. 

The great feature of this county, economically considered, is 
the so-called " Mariposa Estate," on which are some of the most 
noted mines in California, and which, on many accounts, have 
attracted much attention both at home and abroad. This estate 
embraces about seventy square miles of territory, extending 
from the Merced river, southeast, for about sixteen miles, on 
the line of the great quartz veins of this region. Placer min- 
ing has been carried on here since 1849 and quartz mining was 
attempted as early as 1852. The magnitude of some of the 
quartz-lodes, and their rich yield of gold, at times, might well 
give rise to hopes of boundless wealth — expectations that, thus 
far, have not been realized. 

The geology of the estate has been examined in some detail 
by Mr. King, and many interesting features noted, only a few 
of which can here be mentioned. 

The topographical features of the estate are strictly subordin- 
ate to the geological structure, the courses of the streams and of 
the mountains being in the main parallel with the strata. 
Through the center is a broad belt of slates, and on each side of 
this are belts of sandstone, mostly in a highly metamorphic con- 
dition ; these, in turn, have masses of slate outside of them, of 
which but small corners fall on the estate. 

Subordinate to these belts of slate and sandstone are masses 
of serpentine and beds of limestone. The extreme southern 
end of the estate is occupied by granite, which cuts across these 
belts and extends, on either side, beyond its limits. 

The slate belt is of the most interest to the public, for in it 
are the larger part of the gold-bearing quartz veins here so nu- 
merous, and on it have been the most considerable placer 
mines. The strike of the strata is not uniform. Along the 
southern end the direction is N. 54° W. for over seven miles. 
Then occurs a break, extending across them, where the slates 
are much broken and confused. North of this, the strike is N". 
28° W., a change of 26°. This portion extends from the Ophir 
to the Pine Tree mine. Near this is another break, where the 
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strata again change the direction of their strike 26®, and then 
continue in the direction of N. 54° W. 

The slates on each portion are remarkably parallel, and have 
every possible degree of metamorphism, and in places have 
sandstones interstratified with them. They dip at all angles, but 
always to the east. 

The quartz veins are very numerous, and generally have the 
same direction as the strike of the slates, or very near it. 
Those occurring in the granite are commonly parallel with 
those in the slates, but some are at right angles to them. Par- 
allel with these cross- veins in the granite are dikes of trap gen- 
erally of small size. 

Some of the quartz-veins are noted for their size, and are in- 
deed the most remarkable known in the State. In the Pine 
Tree and Josephine mines, near the north end of the estate, the 
average breadth of the quartz is fully twelve feet, and in places 
it expands to forty feet, all of solid vein-stone. As with most 
of the other quartz-veins of the region the gold is very unequally 
distributed through the vein, and only portions pay for working. 
This is the great reason why their yield of the precious metal, 
and the profit of its extraction, have been so very variable and 
uncertain. The processes of extraction, however, have not 
always been the best, or the most economical. 

Tne Princeton mine, six miles southeast of the mines last 
named, is the most extensive, and has yielded the most gold. 
The works extend to over 500 feet in depth, and over 1400 feet 
in length, and the yield is stated to have been about $2,000,000. 
But we cannot enter into further details. 

It was near the Pine Tree mine that Mr. King discovered, 
first in Jan. 1864, those Jurassic fossils which indicated unmis- 
takably the age of these slates. Some of them were found 
within a few feet of the vein. 

A line of very heavy outcrops of quartz commences at the 
Pine Tree and Josephine mines and extends northwest nearly 
70 miles to Jackson, in Amador county. Many persons have 
supposed this to be one vein. If it cannot be proved that these 
are continuous, and in fact one great lode, it is certain that these 
many enormous masses of quartz are on nearly a straight line 
for the distance named, and that the principal quartz-mines 
and heaviest placer diggings of Mariposa, Tuolumne, Calaveras 
and Amador counties are on or near this line. 

In Mariposa county there are scarcely any of those superficial 
volcanic accumulations that so modify the mining features to 
the northwest. Hence, there are few or no "deep diggings" or 
great hydraulic washings; the placers are more shallow, and, as 
a consequence, sooner exhausted. 
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In passing northwest the next county entered is Tuolumne. 
In this the volcanic rocks become more abundant; and they 
continue to play a more important part the farther we proceed 
in this direction along the western slope, until, in Butte, Plumas^ 
Shasta and Siskyiou counties, the immense quantities of these 
materials that have been ejected from the very numerous craters 
and vents have covered up most of the auriferous deposits. 

Tuolumne, like Mariposa county, lies partly in a high moun- 
tain region on its eastern side, and sinks into the mining belt on 
its western. The latter part is about twenty -five miles wide, and 
ccMi tains nearly all the inhabitants and wealth of the county. 
Over the auriferous deposits there are some extensive volcanic 
deposits which determine the character of the mining. Here 
we find more hydraulic workings and deep diggings. In these 
have been found the remains of more large animals, the ele- 
phant, mastodon, etc., than anywhere else in California. The 
auriferous rocks proper need not be noticed more in detail than 
to state that they are of the same kinds found in Mariposa 
county ; that there is the usual variety, both as regards age and 
xnetamorphism ; that the truly metamorphic rocks are often cut 
by trap or granite ; and that there is a much greater develop- 
ment of crystalline limestones, and these generally occur near 
the eastern edge of the metamorphic belt. No recognizable fos- 
sils have been found in these limestones ; but their position indi* 
cates that they are the same that have been pronounced Carbon- 
iferous by Mr. Meek, who has examined the fossils found in 
other localities on the same line. The gold extends into the 
granite adjacent the metamorphic strata.^ 

In this county the system of mining known as " Table Mount- 
ain mining'' is seen m the greatest perfection perhaps in the 
State ; and, as it has been seldom described, we will notice it 
more at length than the other systems. 

The volcanic materials, in this part of the State, have issued 
almost entirely from regions lying east of the true mining belt, 
and generally comparatively near the crest of the Sierra, and 
they have flowed down the western slope in immense quantities. 
Sometimes this has been in the form of liquid lava, which has 
descended by the old river courses, more or less filling the old 
valleys, and hardening into basaltic masses. At others, it has 
spread out into immense sheets, like strata, and thus hardened, 
eflFectually covering the auriferous gravels. In this way it over- ^ 
lies immense areas farther north. In others, it has been ejected' 
in the form of ashes, which have been arranged into strata by 
water or otheir means, and afterward solidified to various degrees 

^ Here it ehould be understood that I use the term metamorphic only for rocks 
not granite, or granitic, for conyenience merely, and without advocating any theory 
in regard to the origin of the granite. — w. h. b. 



958 Whitney's Geology of California. 

of hardness. In still others, the finer ashy materials have be- 
come suspended in fresh water which formed large lakes along 
the flanks of the chain, and thus deposited in sedimentary 
strata, of various colors and hardness, and often rich in fresh- 
water infusoria. 

The term cement is often applied to certain forms of these 
consolidated volcanic materials, commonly to the breccia, or 
coarser materials; but the term is used loosely, and is often 
applied to true auriferous gravels now hardened. To notice all 
the phases that these supe&cial volcanic deposits assume, or all 
the modifications they give rise to in mining, would exceed the 
limits of this article ; we will therefore notice but one, '* Table- 
Mountain Mining." 

As before stated, the lava often flowed down the old river 
valleys, and then consolidated into very hard basaltic rock. 
Such a mass has withstood the denuding effects of later times 
much more completely than the slates on either side. Hence, 
the streams have cut new channels ; and, at present, these 
basaltic streams are left as tables, capping ridges between the 
present water-courses, and imparting a most peculiar aspect to 
the scenery. The basaltic mass is often bounded on either side 
by steep slopes, sometimes walls of rock nearly vertical ; and 
its top is a very gentle slope descending to the west, remark- 
ably regular as a whole, — a dry, rocky, barren table of dark 
basalt, supporting a scanty growth of shrubs and stunted trees, 
in marked contrast with the hills of slate that have a more 
rounded outline, and are covered with more soil, and support a 
more vigorous growth of vegetation, and which slope away 
from the base of these walls into the deeper cafLons or valleys 
on either side. 

The denudation that has taken place since the period of 
eruption has been extraordinary. The Stanislaus river has 
cut through the main table-mountain of this county, in one 
place, and now runs about 2000 feet beneath it, in a narrow 
valley or mere gorge. And in other parts of the State evi- 
dence is cited of even much greater denudation. On the Middle 
Yuba, on the north side of Pilot Peak, the slates have been cut 
3000 feet below the base of the lava which forms the summit of 
Pilot Peak and the adjacent heights, which lava is here about 
650 feet thick. Instances might be greatly multiplied in proof 
of the stupendous amount of denudation. 

Of course this lava now covers the auriferous gravels that 
were superficial before its flow, — the "flats," "bars," ** gulches" 
and *' bottoms," that form the rich placer-grounds of those early 
ages. Here it has been safely kept from harm and locked 
from sight. But it was not secure enough to escape the knowl- 
edge or modem "prospectors," who have found it out, and 
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drive a profitable business in mining these old river-beds and 
fiats. 

Where the lava has flowed in a valley that is comparatively 
riarrow, the Table-mountain is now narrow, and the old river 
bed, with its gravel and gold, is somewhere beneath it, but 
lower than the junction of the basalt with the slates on either 
side. Accordingly, a drift (or iunnel as it is universally called 
in these mines) is run beneath this basalt, through the slates 
which once formed the sides of the valley* This portion of the 
slates is called the "Eim-rock." The old river-bed is found, its 
gravels laden with the precious metal is carried out through the 
tunnel by means of cars, and the gold separated by the usual 
processes. Sometimes immense quantities of these gravels exist. 
The entire thickness of these old detrital beds, in one place, is 
at least 200 feet. But all is not "pay-dirt" or ** pay-gravel." 

But other strange things are found besides gold. • The old 
valley has come down to our times more perfectly preserved 
than Herculaneum and Pompeii, which, long after, were covered 
in a similar manner. There are the old arrangements into fine 
and coarse materials, made by the current and old waterfalls 
and cascades, with the rich " pay -gravel " in the pools at their 
base, so long dry ; there are beds of fine clay that were formed 
by eddies in quiet pools, preserving between their thin laminae 
the leaves of the trees that clothed the old hills where now the 
valleys are 3000 or 4000 feet below the surface they then had ; 
and there are bits of wood, and even entire trunks of trees, some- 
times silicified ; and the teeth and bones of animals that fed in 
those old forests ; — in short, such things as would be found by a 
modern river, except that the remains of the animals and plants 
belong to extinct and not living species. These organic remains 
have not yet been investigated. Dr. Newberry, who has hastily 
examined some of the leaves, refers them to the later Pliocene 
age. So far as they have been studied, it seems that the fauna 
that flourished just before, and at the time this volcanic convul- 
sion came on, was* entirely distinct from that which flourished 
later, the Post-tertiary remains, which figure so very conspicu- 
ously in many placer-diggings. Those beneath the volcanic 
deposits appear to be late Pliocene, while those found in the 
other auriferous detritus are Post-pliocene. The remains of the 
elephant and mastodon have thus far not been found beneath 
the volcanic beds ; at least there is no authenticated instance of 
it. It seems that the great volcanic disturbance that closed the 
Tertiary period in the State exterminated the Tertiary higher 
animals, and then came those later ones: the elephant, bison, 
tapir, horse (two species), mastodon, &c., the last of which appar- 
ently became extinct after the advent of man. In this county, 
stone mortars and mastodon bones have been found together in 
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the diggings in several cases. We expect most interesting te* 
suits &om a careful study of the vertebrate remains, whicn we 
trust they will receive. 

Farther north, where the lava has flowed over extensive fiats 
and slopes in sheets rather than in streams, the gravel is often 
worked beneath the beds. For reasons obvious to the reader, 
the presence of a "rim-rock" of slates beneath the lava is con- 
sidered desirable by the miner, indicating, as it does, that he 
is at work in an old valley ; but there are many cases, especially 
in Sierra county, where "table-mountain mining" has been 

i)rofitable although such "rim-rock" was not found,7— where the 
ava sheets had spread over more extensive flats, one edge of 
which is now denuded, the other not yet being found even in 
extensive workings. 

With regard to the next county north of Tuolumne, namely, 
Calaveras, we will only notice the copper mines lately so fionoas 
and so productive. The principal claims are located on two 
parallel belts five or six miles apart, one of which lies along the 
oase of the Bear Mountain Sange ; the other follows a broken 
range of hills, called the Gopher Hills. .The first is rather reg- 
ular, and claims have been located in regular sequence for some 
twelve miles in length, the direction of the productive part of 
the lode being about N. 30° W., the claims curving to the north- 
ward as it goes west. The other line is more irregular and the 
mines have been far less productive. 

The deposits of copper ore in this region, as in nearly aU 
others in California, do not appear to be included in regular 
fissure veins, but rather form independent masses lying in the 
direction of the strike of the enclosing rocks, and dipping with 
them. But, though not exhibiting all the characters of true 
veins, some of these deposits are of enoi-mous dimensions and 
of remarkable purity and richness. The first important discov- 
eries were made in July, 1861, and the first house of the now 
thriving town of Copperopolis was built the following Sep- 
tember. 

At present the two principal mines at Copperopolis are the 
"Union" and "Keystone," both of which are opened on an ex- 
tensive scale, and have sent large quantities of ore to market. 
In the Union mine is one of the largest deposits of ore ever 
struck in any part of the world. The shipments have been on 
an immense scale, and the ore is of great richness. At the 200- 
foot level the lode is 21 feet wide, at the 250-foot 31 feet, and 
composed of Nos. 1 and 2 ores. At the latest accounts the low-. 
est levels had reached a depth of over 400 feet, and the mine 
continued still to be rich. 

The ore is copper pyrites, more or less mixed with iron 
pyrites, the latter in some of the mines greatly^ reducing the per- 
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oentage of copper. Copper mines occur ia various other plac^ 
in the State. Some in Plumas county promise well, and others in 
Del Norte county have sent some ore to market of great richness ; 
but thus far the yield of all the other mines has been insignifi** 
cant compared with that from those of Calaveras county. The 
shipments of ore from the State have been as follows : 

1863, ... 5,933 tons, valued at |5l2,92d 

1864, - - . 14,325 ** " " 1,094,660 

We have not yet complete returns for 1865. The news- 
papers state that the Union mine shipped an average of 1000 
tons per month, and the other mines of the vicinity 350 per 
month. These figures would give over 16,000 tons from this 
locality. Furnaces have been erected the past year at some of 
the mines to j'educe or concentrate the purer ores, but we have 
no reliable data relating to their success. 

In this article we cannot notice more at length the mining 
matters of the western slope, although they are treated of in 
considerable detail in the volume before us. We will merely 
glance at some of the more interesting geological features. 

As we pass north, the physical aspect of the Sierra changes 
with the geological structure. The crest of the chain becomes 
lower, the passes lower, the granitic core of the chain narrower, 
the belt of metamorphic rocks on the western slope correspond- 
ingly wider, and the superimposed volcanic grows more aound- 
ant, it covering a greater area and being of greater thickness* 
North of the Truckee Pass the culminating peaks are all vol- 
canic; south of that point they are of granite or metamorphip 
slates. 

With the increase in the breadth of the region of metamorphic 
schists there is a corresponding increase in the breadth of the 
mining region, until it is 60 or more miles wide; but large 
areas are covered up by the volcaqic. In these larger areas of 
slates, it frequently happens that considerable portions have es- 
caped the usual metamorphism. 

We are now led naturally to consider the question of the age 
of the rocks of the auriferous series in California. They have 
been regarded as older than the Carboniferous by all writers 
on the subject previous to the publication of the Eeports un- 
der consideration. The announcement, therefore, of their later 
age has created unusual interest among geologists. We will, 
therefore, notice with some detail the paleontological evi- 
dence. The earliest labors of the Survey led to surmises that 
the rocks really belonged to later formations ; but we will here 
notice only the proofs that subsequently confirmed these sur- 
mises, and the principal data upon which our present conclusions 
rest. For convenience we will consider these historically, and 
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begin at the north, since in that direction the first fossils were 
found. 

At Bass' Eanch, near Pitt river, (about lat. 40° 45' N.), there 
is a large development of the limestone formation of the Sierras. 
It is highly altered and forms several hills of considerable alti- 
tude. Dr. Trask first noticed fossils in these limestones, and 
mentions the locality in his Eeport of 1855, where he refers 
them correctly to the Carboniferous ; but the material was too 
incomplete for a satisfactory conclusion. Placer mines occur in 
the region but not in the immediate vicinity, and the relation of 
these limestones to the true auriferous rocks, and to the chain of 
the Sierras, could not there be made out, nor indeed whether the 
limestones were identical in age or not with those of the true 
mining belt farther south. 

* In 1862 the party visited this locality and collected a large 
amount of material, which was immediately submitted to Mr. 
Meek for a critical examination, and he referred the species to 
the Carboniferous. Dr. Trask generously placed his original 
fossils in the hands of the Survey to give greater completeness 
to the collections. 

The descriptions of such of the species that could be satisfac- 
torily determined were published in the first volume of the 
Paleontological Eeport, (plates 1 and 2). These species number- 
ed fourteen, of which only four or five were referred to species 
before known. A number of others were too imperfectly 
preserved to be satisfactorily determined. Later in the same 
year, fossils were found at Pence's Eanch^ 80 miles southeast of 
the last locality, in the limestones that are enclosed in the true 
auriferous slates. These, though imperfect, were considered 
identical with those of Bass Eanch. Other fossils, also imper- 
fect, but apparently of the same age, have since been found 
near Genesee Valley, in a similar rock. All these limestones 
are of the same lithological character, and there seems little 
doubt that all th6 patches are of the Carboniferous age that lie 
in nearly a direct line from north of the Klamath river to the 
Tahichipi Valley, a distance of over 500 miles. This line is 
almost precisely parallel with the assumed axis of the chain. 
Whether or not the other masses having the same character that 
lie to tlie east of this line are also all Carboniferous, is not 
proved, but we are led to infer that they are so from their char- 
acter, from the fossils found near Genesee Valley, and from their 
stratigraphical position. 

In the same year, Triassic fossils were found in several places 
east of the Sierra Nevada, in the (then) territory of Nevada. 
They were found by Prof. Whitney, near Dayton, and hy 
Messrs. Gorham, Blake and E. Homfray in several localities in 
the Humboldt mining region. 
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The next year, 1863, the party made a most interesting discov- 
ery of fossils on the north slope of Genesee Valley, in Plumas 
county. The Carboniferous, before spoken of, with the Triassic 
and Jurassic were all in place. The Triassic were found at 
Oifford's Eanch in calcareous slates, and some of the species are 
identical with those from the Humboldt mining region. These 
have been described by Mr. Gabb and are figured in the Pale- 
ontological Eeport on plates 3, 4, 5, and 6. About four miles 
west of this, north of the valley, were found more than a dozen 
Jurassic species in slates and sandstones. They were described 
by Mr. Meek and figured in the same volume on plates 7 and 8. 
These were not only the first Jurassic species, but also the first 
fossils of any kind found in situ in the true auriferous slates of 
the State. The same year Mr. Gorham Blake obtained a fossil 
near Spanish Flat, in El Dorado county, which appeared to be 
• identical with a Humboldt species, and a similar fossil from the 
same place, an imperfect cast, had been in the possession of Dr. 
Trask for some time previous. These were found in the rich 
mining region of that vicinity, but neither was in place. The 
same autumn Mr. Gabb succeeded in finding, in this same regioa 
and in place, imperfect remains of Cephalopods which cannot be 
distinguished from the Belemnites found later on the Mariposa 
Estate. 

During this same year several new localities of Triassic fossils 
were found east of the Sierra Nevada. One single specimen 
was found by Dr. Horn east of Owen's Lake, some 200 or 300 
miles south of the Humboldt localities, and Mr. Esmond found 
others in Sonora, Mexico, at San Marcial. 

The next winter, Jan. 1864, Mr. King found the fossils on the 
Mariposa Estate already spoken of, and this was followed the 
same year by further discoveries by him and by other persons. 
Those in the possession of the Survey are described and figured 
by Mr. Meek in an appendix to the volume before us. 

The next year, 1865, Mr. Eemond, having returned from 
Mexico, resumed his position on the Survey and made a more 
critical examination of the strata in detail. His labors were re- 
warded by the discovery of many new localities of fossils 
extending from Mariposa to the Stanislaus river, some of the 
Bpecies being identical with those of Mariposa and others new. 
These discoveries were noticed in the last number of this 
Journal, but no detailed description has yet been published. 

The occurrence of these fossils for a distance of more than 
250 miles along the western flank of the Sierras, and in so 
many localities, leave no doubt in regard to the true age of the 
auriferous slates of California. We omit here many minor de- 
tails, and those other geological features that lead to the same 
conclusion. We can, however, more strongly affirm the state- 
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xnents of Prof. Whitney made in the preface to the volume on 
Paleontology, and in this Journal nearly two years ago, that 
"we have not a particle of evidence to sustain the theory which 
has so often been brought forward that all, or even a portion, of 
the auriferous rocks are older than the Carboniferous, — not a 
trace of any Silurian or Devonian fossil ever having been dis- 
covered in California, or indeed anywhere to the west of the 
116th meridian." 

We showed in our previous article that, on the other hand, 
gold occurs in the Coast Ranges in very numerous localities, 
sometimes in workable quantities, in rocks as new as the Meta- 
. morphic Cretaceous. 

The fact seems proved, also, that the silver mines on the 
eastern side of the Sierras are at least in part in rocks of Jurassic 
age ; and the evidence is very strong that all the principal gold 
and silver mines of the Pacific states — now known to extend 
eastward more than 250 miles from the western base of the 
Sierra Nevada, and north and south from British Columbia to 
Mexico — are of this series. We may look to the facts demon- 
strated by the labors of this Survey for a key to solve the 
intricate problems of Mexican geology also, which up to this 
time have baffled so many geologists. 

In the extreme northern counties the auriferous rocks do not 
differ in their lithological characters from those of the true 
Sierras, but no fossils have thus far been found in them north 
of lat. 41', within the state. The series, however, widens to 
the westward, until north of the Klamath river it extends quite 
to the coast of the Pacific. 

In the tier of counties lying north of the head of the great 
valley, there are numerous placer mines, extending to the very 
sea shore, and quartz veins have been worked to a limited ex- 
tent. This region is very rough, the topography complicated, 
and, owing to the absence of surveys, but little is known more 
than its general features. Peaks rise to 8000 feet in each of 
these counties ; the higher points west of the Sacramento river 
are granite, so far as is known, and those on the east are vol- 
canic. There are frequent intrusions of granite or similar rocks 
in the region named, west of the Sacramento, apparently not 
only forming the core and culminating points of the higher 
ridges, but occurring frequently in other masses. The placer 
diggings are scattered over a large area, and in the aggregate 
they have afforded a large amount of gold. 

The most of the northeastern part of the state is covered by 
lava. One patch, continuous or nearly so, covers an area of not 
less than 10,000 square miles within the state, and extends be- 
yond the borders in the little known regions adjacent on the 
north and east. Cretaceous strata pass beneath this lava on 
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the north and south sides of Mt. Shasta, and also at numerous 
points along the eastern side of the Sacramento valley for nearly 
a hundred miles south of Pitt river. In places these volcanic 
rocks have an immense thickness ; in fact, the lofty Mt. Shasta 
and Lassen's peak are but enormous piles of these volcanic 
products. 

These two prominent peaks are the grandest objects of north- 
ern California. Both were ascended and measured barometri- j 
cally by members of the survey, the former in 1862, the latter 
in 1863. 

Mt. Shasta is a very regular cone, rising to an altitude of 
14,442 feet from a base of 2800 to 4000 feet on its diflferent 
sides. Its profile is very symmetrical, its sides steep, and its 
summit sharp. Rising 8000 feet above any near surrounding 
object, its base clothed in forests of the magnificent Conifers 
for which the Pacific coast is famous, its upper 6000 feet white 
with perpetual snow, its regular outlines cut with wonderful 
distinctness against the intensely blue and clear sky of that de- 
lightful climate ; it forms a feature in the landscape of wonder- 
ful beauty and grandeur. Its ascent is neither dangerous nor 
diflScult considering the great height. Wind, will and muscle 
are the only requisites. The view from the summit is extensive 
and sublime, but is surpassed by that from its inferior neighbor, 
Lassen's peak. The remains of an old crater exist near its sum- 
mit, and emenations of steam, hot water, sulphur, and gases are 
now its only symptoms of activity. 

Lassen's peak lies about eighty miles southeast of this, on the 
line of the crest of the Sierras, and is 10,577 feet above the sea. 
Here there is a better defined crater, and about it a greater va- 
riet/ of volcanic products. The view is also much more exten- 
sive, ennpbracing, between the extreme limits of vision, the enor- 
mous area of 50,000 square miles, or a distance of 380 miles 
from north to south, and 260 miles from east to west. The 
peak is less regular in outline, and it rises from a much higher 
base than Mt. Shasta. On its broad flanks are a large number 
of smaller cones, many with craters in their tops, some of which 
are of remarkable regularity. On the southeast side of this 
peak, at an elevation of 5000 or 6000 feet, are a number of 
very copious hot springs^ where most interesting chemical phe- 
nomena are taking place. The basaltic lava is being decom- 
posed on an enormous scale, the siliceous portions partially dis- 
solved, and some phases of metamorphism can be well studied. 
In fact, hot or warm springs are very numerous in the state, 
along its entire length, too numerous for even an enumeration 
in this place. 

The immense mass of the higher Sierras, lying between the 
latitudes of 85^ and 89°, was left unnoticed in our consideration 
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of the western slope of tbe chain. Here is found the greatest 
magnitude of mass, the loftiest peaks, the deepest cafions, the 
highest waterfalls, and the sublimest scenery of the state. The 
chain was crossed by the party at eleven places between these 
parallels, and a large numoer of peaks ascended, — a most labo- 
rious work, as can be believed when we consider the rough 
character of the country, its remoteness in most parts from civil- 
ization, its great altitude, the absence of previous information 
respecting large portions of it, the cold, and the many other dif- 
ficulties to be surmounted. Some few facts will bring these 
more vividly to the mind. 

South of the Truckee Pass, for about 800 miles, there is not 
a pass below 6000 feet. For 250 miles south of the PlacerviUe 
Pass there is not a pass below 7000 feet. For nearly 200 miles 
from the Sonora Pass southward there is not one below 10,000 
feet, while for 150 miles there is not one below 11,000 feet, and 
for a hundred miles not one below 12,000 feet. At least none 
are known. The culminatingpoint is near lat. 86° 30', where 
the highest peak (named Mt. Whitney in honor of the director- 
in-chief of the survey, by the party who explored this region) 
is about 15,000 feet. 

Near this, within a radius of 25 or 30 miles, nearly a score of 
peaks rise to 14,000 feet or higher. These peaks are all of 
granite, which rock here occupies nearly the entire width of the 
chain (nearly or quite 80 miles wide). Canons from 8000 to 
6000 feet deep abound ; and everywhere above 4000 feet, but 
especially from 6000 up to 11,000 feet, are traces of former gla- 
ciers on a most stupendous scale, the glaciers themselves having 
disappeared. Large areas of rocks are polished, and immense 
moraines are common. Heavy forests clothe the slopes betVeen 
the altitudes of 4000 and 9000 feet. Below the former altitude 
we have the scattered trees and shrubby vegetation of the hot 
and dry foot-hills, and above the latter up to 10,000, or in places 
up to 11,000 feet, the stunted growth of alpine species. These 
last are largely composed of small trees and shrubs ; above these 
limits are the desolated slopes of snow and granite. Here and 
there a grassy flat is found in some valley ; but the green pas- 
tures that form such an element in the alpine scenery of Europe 
are entirely absent. Hundreds of little lakes and ponds nestle 
in the valleys or occupy the beds of old glaciers, as clear and as 
blue as the sky they reflect. Some were seen frozen over in 
midsummer, and many of them are doubtless frozen the most 
of the year. 

The desolation of these higher solitudes, the deep silence that 
rests upon them, the intensely deep blue of the clear sky, nearly 
cloudless by day and entirely so, except at rare intervals, at 
night, the deep blackness fi:om which the stars and moon shine 
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with a peculiarly white silvery luster, the air fragrant with the 
odor of firs and balsam, warm and genial by day but intensely 
cold at night, the wildness of the region so seldom visited by 
man, the peculiar forms of vegetable and animal life, — all con- 
spire to produce an effect on the mind of the explorer that can- 
not be imagined by others, even by one familiar with the grand- 
est scenery of the Alps. 

The high peaks a hundred miles farther north, near Lake 
Mono, are of entirely different aspect. Mt. Dana rises to an 
altitude of 13,227 feet, and has a more rounded outline. This 
as well as its neighbor, Castle Peak, which is about 13,000 feet, 
consists of metaniorphic slates. These slates belong really to 
the eastern slope, but here form the crest ; and a little farther 
south they become enclosed in the granite and finally end with- 
in the chain. 

Mt. Dana will doubtless soon become the resort of tourists, 
being very accessible from the Mono Trail, which runs along 
by its southern base, and lying directly back of Yosemite valley. 
It is rare indeed that so much sublime scenery can be found 
within so short a distance as within the forty miles from Yose- 
mite valley to this peak. The ascent is easy, and the view ex- 
tensive, embracing the whole western slope on that side, and 
extending to the coast ranges, which in places are 200 miles 
distant; and in the opposite direction reaching far over the 
deserts, and the many mountain chains that rise from them. 

The eastern slope is everywhere very precipitous along this 
part of the chain. From both Mt. Whitney and Mt. Dana, the 
average slope from the summit to the eastern base amounts to 
1000 feet per mile, portions of the declivity being of course 
very much steeper. And such slopes as these are common in 
the higher Sierras, even on slopes as much as 6,000 to 10,000 
feet together. 

Yosemite valley lies in the broad granite belt of the center of 
the chain. It has been so often described that we omit any par- 
ticular notice here. Similar valleys or canons occur on the 
other rivers south, in the same belt of granite, having the same 
general features, which are most probably of the same origin. 
Some are even deeper than Yosemite, but no other one possesses 
so much to interest the tourist, or is nearly as accessible. Those 
on the Kings and Kern rivers are especially deep and grand, 
but they lack some of the most striking features of the Yose- 
mitQ, especially the immensely high waterfalls. 

For further particulars respecting this intensely interesting 
region we must refer to the Eeport, which treats of it at consid- 
erable length. 

Everywhere to the east of the Sierra Nevada, within the state, 
the country as a whole is a desert. Limited valleyB are fertile, 
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where water may be obtained for irrigation, and in a few such 
places the soil is very productive ; but the region is a most in- 
hospitable one, and portions of it are absolutely unknown to 
civilized man. 

North of lat. 35°, to the Oregon line, the water that drains 
the eastern slope of the Sierras runs into closed basins, where it 
sinks into the sands, or forms salt lakes having no outlet to the 
sea. These form part of the Great Basin lying between the 
Eocky Mountains and the Sierra Nevada, To the south of this 
the Colorado river drains a region of similar physical characters. 
The southeastern part of the state, to the extent of perhaps 
80,000 square miles or more, lies in these deserts. 

Our geographical and geological information relating to this 
region is exceedingly limited. It is, however, sufficient to ren- 
der it certain that some of the data which have been furnished 
the public from official sources, on both regions, are of a very 
unreliable character. This much is known : that there are many 
chains of barren mountains, having in the main a north and 
south direction, with desert valleys between, some of which are 
sinks of streams ; that at least one of these valleys. Death val- 
ley, is below the level of the sea ; that portions of the Colorado 
Desert have been stated to be also lower ; that the other valleys 
lie at various elevations up to 6500 feet, the altitude of Mono 
Lake ; that the mountain chains are made up of volcanic, gran- 
itic and metamorphic rocks ; that the latter are probably of the 
same age as those of the auriferous veins of California, Triassic 
and Carboniferous fossils having been found; that Tertiary 
rocks occur ; and that the region has become very much drier 
since very recent geological times. It is certain that large areas 
now dry or occupied by salt lakes of limited size were at a late 
period covered by lakes or inland seas that have gradually 
wasted away as the climate has grown more and more dry. 
These had their development perhaps at the time when those 
stupendous glaciers existed in the higher mountains, whose 
traces are now so very abundant, especially in the high Sierra 
Nevada. A great number of most interesting questions arise 
in connection with this region, some of which must long remain 
unanswered ; for others we have perhaps the data for their so- 
lution. W. H. B. 

The volume which has been here reviewed, and which, as the 
abstract presented has shown, is so rich in facts, is only a prelim- 
inary report on the Geology of the State. Professor Whitney has 
nearly ready another, giving the systematic geology with all its 
details and general conclusions ; and he proposes to follow this 
with one or two on the Economical Geology, Mining and Metal- 
lurgy, in which department a large amount of material has been 
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collected, and also bj one on Physical Geography. In addition, 
the plan of the Survey, as we learn from the Preface, contemplates 
a second volume on Paleontology by Mr. Gabb, Dr. Leidy, Dr. 
Newberry and others; one on the Botany of the State, by 
' Prof. W. H. Brewer ; three or four on Zoology by Dr. Cooper, 
Mr. T. Gill, etc. ; and one of Maps, Sections, etc. 

This first volume on the Geology is beautiful as a work of 
art, both in its printing and in its numerous landscape and 
other illustrations, and well worthy of the rich State from 
which it emanates. 

Up to the commencement of the current year the aggregate 
sum appropriated by the Legislature of the State for carrying 
on the work has been $95,000. In addition to this, 89,000 has 
been appropriated for publishing the results. 

That this sum has been most economically used, the volumes 
bear ample testimony. This is less than $16,000 per year for 
field-work, salaries, and all expenses whatsoever, except those of 
publishing. With this sum a reconnoissance has been made of a 
territory larger than the combined areas of the three largest 
States east of the Mississippi river, portions of it over most in- 
hospitable regions ; considerable areas have been examined in 
some detail ; the main feature of the geology of a region em- 
bracing at least 200,000 square miles has been demonstrated, 
and the key furnished for future work over the immense region 
west of the Eocky Mountains; and, aside from the practical 
questions of the greatest moment, most important contributions 
nave been made to many departments of science. 

We not only earnestly hope but trust that the Survey with 
its publications may be continued to a satisfactory completion. 
It surely will be if the Legislators of the State view the work 
with the interest that is felt by the world outside. J. d. d. 



Abt. XLIV. — On the Green tint produced by miocing blue and yel- 
low powders; by 0. N. Eood, Prof, of Physics in Columbia 
College. 

It is known to every one, that the mechanical mixture of 
yellow and blue powders, (" water or oil colors,") produces a 
more or less lively green. This fact, with others similar in 
nature, was formerly used by some physicists in support of the 
view that there are only three primary colors — red, yellow and 
blue, — and that the other tints of the spectrum are formed by a 
mixture of these three in certain proportions. Helmholtz has, 
however, shown that the mixture of the blue and yellow of thq 
spectrum produces not green, but white light Similarly it is 
Am. Joub. Sol— Sboond Ssbixs, Vol. XLI, Ko. 128.— Mat, 1866. 
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now known that if a circular disc be painted with alternate blue 
and yellow sectors, and then be caused to rotate rapidly, the 
resultant tint will be gray, or reddish gray, but not green. 
Helralioltz has accounted for the production of a green color 
when blue and yellow pigments are mixed, in a manner like the 
following : Light reflected from a painted surface is of a two- 
fold kind : 1st, That which comes directly from the surfaces of 
the little atoms of colored powder; this will, in ordinary day- 
light, be white, and small in amount. 2nd, That light which 
penetrates through two or more atoms of the pigment, and is 
then reflected; this is always colored, and colored merely be- 
cause in its passage through the atoms, certain rays have been 
absorbed. For example, the white light which penetrates 
through an atom of ultramarine, in this operation becomes de- 
prived mainly of the red, orange, and yellow rays ; the green, 
blue and violet rays being left comparatively unweakeneA 
The particles of chrome-yellow, on the other hand, in the same 
process absorb the blue and violet rays, reflecting back the red, 
orange and green rays. Hence it will be seen that by the joint 
action of the ultramarine and chrome-yellow, all the rays of 
the spectrum are absorbed except the green ; therefore green 
light alone is reflected back to the eye. 

This theory I have lately tested with the aid of the spectro- 
scope. Three strips of white paper, each ^-^ih of an inch in 
breadth, were painted respectively with chrome-yellow, artificial- 
ultramarine, and a mixture of these two pigments in such pro- 
portion as to produce a green. The strips were placed together 
Defore the slit of a spectroscope, illuminated by light from a 
white cloud, and their spectra compared with a normal spectrum 
from a strip of white paper. It was found that if the intensity 
of the tints of the normal spectrum be represented by the rect- 




angle BX, the spectra from the yellow, green, and blue papers, 
will be approximately represented by the areas contained in the 
curves y, g and B. Mere inspection shows that the spectrum 
from the green paper is made up of those rays which are com- 
mon to both of the other spectra, its maximum being between 
the fixed lines E and b. Inspection also of the curves given by 
the chrome-yellow and ultramarine, show that both are rather 
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deficient in the green element, and therefore comparatively unfit 
to produce a bright green by mixture. 

A disc was now painted with alternate blue and yellow 
sectors, the same materials being used ; when it was caused to 
revolve rapidly the resultant tint presented to the naked eye 
was slightly reddish grey. Next the same disc was made to 
rotate before the slit of the spectroscope: prismatic analysis 
showed that its spectrum was totally diflferent from the spectrum 
furnished by the green paper: it approximated to the normal 
spectrum, being in fact the sum of the spectra y and B in the 
diagram ; there was, however, a rather dark space between the 
fixed lines b and F. This may account for the fact that the re- 
volving disc viewed by the naked eye appeared slightly reddish, 
instead of pure grey. 

It will be seen, then, that the results of spectral analysis ac» 
count for this singular phenomenon in all its details. 

It would be equally easy to account for the fact, that much 
more brilliant greens are produced by mechanically mixing 
those yellow and blue pigments, which are, one or both, origin- 
ally slightly greenish in tint. 

New York, March 10, 1866. 



Art. XL v. — A method of Estimating and Correcting the Error 
caused by the unequal length of the Calendar Months^ in reducing 
Observatibns of Temperature; by E. L. De Forest, of Water- 
town, Conn. 

The mean daily temperatures throughout the year at any 
given place may be represented by ordinates to the curve whose 
equation is 

y=A^,-f Aj sin (aj+.E^)+A2 sin (2a:-f E2)+A3 sin (3;r-f E3)+&c 

the length of the year being 860° measured on the axis of x. 
The values of the first twelve constants may be found approxi- 
mately from the observed monthly means. But when these 
means are made use of as if the calendar months were all equal 
in length, an error will be introduced into the equation. 

The amount of this error has been considerably underrated by 
Prof. J. D. Everett, of King's College, Nova Scotia, in an article 
which appeared in this Journal for January, 1863. Supposing 
apparently that because February is the month which diflfers 
most from the other months in length, it must therefore be the 
immediate cause of the greater portion of the error. Prof. Ilv- 
erett interchanged several days betweeiti it and the adjacent 
months January and March, and found that for Edinburg a dif- 
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ference of seven days in the length of February causes only a 
diflferenCe of '03 in the mean annual temperature A<„ and 18' or 
about one-third of a day in the ** date " L , ; while the diflference 
between giving February 29, and 81 days, does not affect either 
the mean temperature or the "amplitude " A,, to two places of 
decimals, and only affects **date" by about j\ of a day. This 
result indicated an error small enough to be disregarded. But 
the fact is that the unequal length of the* months affects not only 
February but all the other months, and occasions an error seve- 
ral times greater than this, as will appear hereafter. 

The length of the year being taken at 865^ days, one twelfth 
part of it will be 30yV days, which for convenience's sake I will 
call a mean month. I propose to show how to find the mean 
temperatures of the mean months, and to derive from them the 
equation of the curve, which will thus be corrected for the ine- 
quality of the months ; then by comparing such equations with 
uncorrected ones found by using calendar months only, the real 
amount of the errors in question, will become known. 

Beckoning from the beginning of January, and allowing 28J 
days to the calendar month of February, we shall find that 

The 2nd mean month begins -^^ days before February begins. 

" 3rd " " " If days after March begins. 

" 4th " " " l^V 

" 6 th " " " 1^. 

" 6th « " " ll 

i( 7th «' " " l| 

« 8th " " ** ll 

u 9tlj it a a ^ 

" 10th " " " \i 

a ii(j^ « u u ^ 

" 12th " " " ^ 

If we have the daily mean temperatures at a given place tab- 
ulated for every day in the year, as in the, table for Greenwich 
given by Prof Loomis in his remarks appended to Prof. Ever- 
ett's article, it will be easy to find the means for the mean months. 
For instance, in the month of April the sum of all the daily 
means at Greenwich is 1887*1. From this must be subtracted 
43*6 which is the daily mean for April 1st, and 2*76 which is 
one-sixteenth of the mean for April 2nd; then there must be 
added 50*0 the mean for May 1st, and 25*25 which is one-half the 
mean for May 2nd. This gives 1415*99 as the sum of all the 
daily means for the fourth mean month, and dividing by 30/^ 
we get 4652 for its mean temperaturie. 

The mean temperatures for the calendar months at Greenwich 
are, from 43 years' observations, 

86-59 46-24 61'11 49-94 

68-55 52-88 61-05 43*25 

41*33 58-95 56*48 89*33 
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and the mean of them all, or the annual mean, is 48*863. In the 
manner just explained I have found that the means fbr mean 
months are 



36-58 


46-52 


61-80 


49-84 


88-62 


63-12 


6n-99 


43-20 


41 -47 


69-18 


56-39 


89-28 



and the annual moan is 48*912. The mean months make the an- 
nual mean greater by '049 than the calendar months do. We 
evidently cannot infer that the mean of the monthly means will 
be equal to the annual mean unless the months are all of equal 
length. 

To find the equation of the curve for Greenwich I have fol- 
lowed the method given by Prof. Everett, determining first the 
equation which expresses the series of monthly means, and then 
multiplying the "amplitudes" A^ A,, Ag, &c., by the ratios 

arc 15** arc30*' arc 45*» . . , j u *-♦ ♦• ipro 

"' — TT^t - — ^77^' - — r-5i &o-» respectively, and substituting a— 15 

81Q 15** sm 30** siQ 45 > r j» o 

instead of a?, so as to place the origin of coordinates at the be- 
ginning of January. Finally, I have transformed the equation 
from 

y=Ao-f-Ai 8in(a;-fEi)+A2 sin(2ar-fE2)+-A3sin(3aj+E3)-f Ac, 
into the form 

y=Ao±Aj 8in(a;— Cj)±A2 sin ^{X'-e^)-:^^^^ sin3(a:— eg)^ Ac. 
This is readily done, because when E„ is greater than 180*^ we 
shall have 

8in(na?-f E„)=Rin n[a;- J(3 60**- E^) ], 

and when E» is less than 180° we shall have 

8in(/M;-f E„)= -sin n[a;-i^(180**-E„)]. 

The advantage of this transformation is that the equation will 
show the " date of phase " at a glance, the arc e, being the meas- 
ure of the time from' the beginning of the year to the date when 
the term A,sin(a:— e,) first becomes zero. In general, the arc e„ 
expresses the time between the beginning of the year and the first 
zero-point of the term A„sin n(a:~cj. Furthermore, the posi- 
tive or negative sign prefixed to any term will show whether 
the value of that term is increasing or diminishing at the point 
where it first becomes zero ; in other words, to borrow a pnrase 
from Astronomy, the sign will show whether the first node is an 
ascending or a descending one. 

The means for the calendar months give the following as the 
final equation of daily temperatures at Greenwich. 

y=i48-86 
+12-59 sin(ir- 112** 3 8')— '85 810 2(j;-76o l')+-l'7 8in3(ar-28** 40') 
-(--28 sin 4(a:-40'* 42') - -26 sin 5(a?-0** 39') --23 sin 6r. 
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But the means for mean months make the equation stand thus: 

y=: 48-91 
+ 12-60 8in(ir-lll* 61')--80 sin 2(a;-'7.5** 30')-f.-16 sin 3(ar-23*» 28') 

4--28 sin 4(a;-40** 33')4--25 sin 6(ar-36** 37') --24 sin 6x. 

It will be seen that these two equations differ somewhat in al- 
most every term, but the most important difference is in the arc 
e^ which is diminished by 47' when derived from mean months, 
making the " date of phase " occur apparently more than three- 
quarters of a day earlier. The real difference of date is not 
quite so large, and is in the contrary direction ; because the time 
elapsed from the beginning of the year to the date when the 
term A, sin(a:— e,) becomes zero is estimated differently in the 
two equations. In the first one each of the months is supposed 
to correspond to 30° of arc ; the months of January, February, 
and March will occupy 90°, and the remaining arc 112° 38'— 90° 
=22° 38' will represent a period of time to be found by the pro- 
portion X 

30° : 22*»38'= 30 days : 22-63 days, 

which gives the date required, reckoning from the beginning of 
April. 

In the second equation the arc e, will represent a period of 
time to be found by the proportion 

360° : lir 51'= 365i days : 113*48 days. 

But the months January, February and March occupy 31+28J^ 
+31=90J^ days ; so that the time from the beginning of April 
to the required epoch is 113-48-90-25=23-23 days. Thus the 
use of mean months shows that the " date pf phase " is really 
three-fifths of a day later than it is found to be when only calen- 
dar months are employed. 

The date we have been considering is the one which occurs in 
spring ; but if we take the autumnal one instead, then according 
to the method of calendar months the arc between the beginning 
of October and the required date will be 22** 38' just as in April, 
and the time corresponding to it will be found by the propor- 
tion 

30° : 22** 38' = 31 days : 23*39 days. 

On the other hand, by the method of mean months the time 
from the autumnal date till the end of the year will be found 
by subtracting 11348 days from i of 365|- days, which gives 
69 14 days. But the last three months of the year contain 
31+30+31=92 days; so that the time from the beginning of 
October to the date required is 92 - 69-14=22-86 days. The au- 
tumnal "date of phase" then really occurs a little more than 
half a day earlier than the method of calendar months would 
make it appear. 

To determine whether such results are owing to any peculiar- 
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ity in the climate of Greenwich, I have computed the equa- 
tions for three other places whose climates are widely diflferent, 
taking from the Army Meteorological Begister the monthly 
means derived from 33 years' observations at Fort Columbus, 
New York Harbor, from 1822 to 1864, and those derived from 
86 years' observations at Fort Snelling (St. Paul), Minnesota, 
and from 28 years' observations at Fort Moultrie, Charleston 
Harbor, South Carolina, from 1823 to 185i But riot having ac- 
cess to any concise table of daily temperatures for every day in 
the year at those places, I have been led to adopt the following 
method for finding the means/or mean months directly from the 
means for calendar months, avoiding the use of daily means al- 
together. 

We may assume that the portion of the curve which belongs 
to any three consecutive calendar months will coincide very 
closely with a curve of the 2nd degree whose equation is 

If we take the middle ordinate of the middle month as the 
axis of Y, and let n, w, n^ represent the number of days in 
each month respectively, their mean temperatures will be 

1 i 



=iy;rf*=A+ic»/, 



"'a 



1 /• 1 1 

These three equations enable us to determine the three constants 
A, B, C, as follows : 

g_3/ K+^3)^i+(^i+>^2 ) ^3--(>^i+2na.4-n3) ma\ 

\ ('»l + ^2)K+W3)(»l+''2+^3) / 

Now let x, represent the time, in days, from the middle point 
of the middle month to that of the corresponding mean month, 
and let c represent the number of days in the mean month ; 
then its mean temperature will be 
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Substituting in this expression for M, the values of A, B, C, 
already found, and reducing, and putting h for the time in days 
from the beginning of the middle calendar month to the begin- 
ning of the mean month, h being negative when the latter begins 
earlier than the former, and employing H, K, L, as auxiliary 
letters, we obtain the following series of equations by which to 
find the value of M^ : 

H=(n2+c)K^c)-12ara, 
^_ H+4a?,(na+2n3) 

M2z=m2-(-(K-|-L)w2 — Kmj — Lwg. 

Now taking those values forn,, n^, rij, and h, which are appro- 
priate for each of the twelve months in succession, allowing 
28J days to February, and giving c its value of 30yV days, we 
shall find that 

Mj =zmj -J--0036 wij +-0029 mj2 -"OOCS Wg 
M2 1=^2 — -0123 m2 --0028^^ +'0151^3 
Mq znwg +-0027 ^3 --0237 m^ +-0210 m^ 
M4 z=m^ —•0041 m^ — -OlGOwij -+-0231 m^ 
Mj =zm^ +-0016 m^ —-0207 m^ -j-0192 m^ 
Me =mg --0038 mg — •Ol7l m^ +-0209 m^ 
M7 =m7 +'0026^7 —-0190 me -^'0165 m^ 
Mg =m8 -+--0024 mg —-0098 WI7 +-0074 m^ 
M9 =^9 —-0026 nig --0064 nig +-0090 w^^, 
Mio=mjo+-0029 mjo— -0081 Wg +-0062 m^j 
Mu=:wiii— -0025 mjj— -0044 mio+-0069 m^g 
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:mj2+'0032 m^^-^'0062 mji+0030 m^ 



These twelve equations make it easy to compute the mean tem- 
perature, Mn, of any one of the twelve mean months when the 
mean temperatures, m^^^, m^, ^n+i> ^f ^^^ three nearest calen- 
dar months are known. And it may be remarked that this 
method of reduction is applicable not only to temperatures, but 
to observations of rain-fall, or any other phenomena where 
monthly means are employed. As a test of its accuracy I have 
used it for computing the equation of the curve for Greenwich, 
and compared the result with that obtained by the help of the 
table of daily means. It gives the means for mean montns thus: 
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36*59 46*49 61*81 49*85 

88*60 53*13 61*01 4319 

41*50 5911 66*39 39*30 

Taking as a standard the means previously obtained from the 
table of daily means, it will be seen that these approximate 
means for mean months diflfeiwfrom the true ones by only a 
maximum error of '03 and an average error of '016. They 
give for the equation of the curve 

y=48-91 
+12*60 sin (ir-lll<»52')-.*81 sin 2(a;— 75** 35')+-16 sin 3(ar-.24*> S') 
+*28 sin 4(a?- 40** 47')-*26 sin 6(aj- 0** 50'j-*23 sin 6a?, 

and this result will be found to agree substantially with that 
previously deduced from the true means for mean months, ex- 
cept that e. is larger by 0° 1' ; there are also some variations in 
the succeeding terras of the equation, but they are of little con- 
sequence because the coefficients are small. 

I have computed the mean temperatures for mean months at 
New York, St. Paul, and Charleston by the same method of re- 
duction. The observed means for calendar months at New 
York are 

30*18 48*65 74*83 54*56 

30-44 69*30 73*16 43*32 

38*28 68*30 65*78 33*52 

and the approximate means for mean months are found to be 

30*19 49*09 74*93 54*41 

30*56 59*69 7309 43*20 

38*68 68*59 65*63 33*45 

The resulting equation of daily temperatures is for calendar 
months 

y=51*69 
-f22*75 8in(«-113**28')+-53 8in2(a;— 3**37')-.*43 8in3(«-5'*) 
- -44 sin 4(a?— 39'* 26')--l7 sin 5(a:-34** 31')-f-*40 sin 6a?, 

and for mean months 

y=51*79 
+22*75 
- •44sin4(a?- 38** 35')--18 sin 5(a;-33<> 37')+*41 sin 6a?, 

showing an increase of *10 in the annual mean A^ and showing 
a decrease of 0° 46' in the arc e^ ; this diflference of arc being 
almost exactly the same for New York as it is for Greenwich. 
Again, the means for calendar months at St. Paul are 

13*76 46*34 78*40 47*15 

17*57 68*97 70*06 31*67 

31*41 68*46 68*86 16*89 

Am. Jour. Sol— Siookd Sbsiss, Vol. XLI, No. 12S.— Mi.t» 1866. 
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and for mean months they are 

13-'74 4(J-92 73-44 4(J-97 

17-79 59-41 69-93 31\50 

32-05 68-73 58-68 16-79 

The equation of the curve is found from calendar months to be 

y=:44-54 • 

+29-86 sin (a?- 105* 27')+l-82 sin 2(a:- 55** 280+*91 sin 3(a:- 46* 23') 

+ -88 sin 4(aj- 0** 24') - -74 sin 5(a?-.28** 58')4--21 sin 6ir, 

and from mean months it is 

y=:44-66 

+29-86 sin (ir-104** 4l')+l-938in2(ir-55*' 26')+-968in 3(ar-.45* S3') 

— -84 sin 4(a?- 44** 54')— -77 sin 5(a?— 28° 40^)+22 sin 6ic. 

Thus the corrected curve increases the annual mean A^ by -12 
and diminishes the arc 6, by 0** 46'. 

The Charleston observations give the following means f6r 
calendar months : 

50-36 65-44 81-72 67-88 

62-41 73-42 80-94 59*56 

58-68 79-01 76-89 52-51 

and reduced to mean months they are 

50-85 65-75 81-76 67*76 

52-61 73-69 8090 69*47 

58-97 79-16 76-78 52-46 

The equation of the curve is for calendar months 

y— 66-57 
+16-07 sin (a;-109* 21')+'86 sin 2(a?-34** 24')— "15 sin 8(ar— 55^) 
+ •29 8in4(a;- 44° 10')+-09sin 5(a;-. V l')+-32 sin 6a?, 

and for mean months it is 

yz=66-63 

+16-07 sin (a?- 108° 35')+-88 sin 2(a?-35° 41')— -13 sin 8(a?— 54**6') 
+ -31sin4(a?— 44° l7')+-09 sin 5(a?— 5° 22')+-33 sin 6ar. 

Here the annual mean A^ is increased by -06, and the arc e, di- 
minished by 0° 46'. 

The diminution of e, is therefore almost exactly the same at 
Greenwich, New York, St. Paul, and Charleston. The coeflS- 
cient A, is nowhere sensibly altered by changing from calendar 
to mean months. It will be found that the increase ifi the an- 
nual mean, A 5, bears a nearly constant ratio to A,. This ratio 
is -00404 for Greenwich, -00436 for New York, -00396 for St 
Paul, and '00384 for Charleston. The mean of the four ratios 
is -00405. It may therefore be inferred that if we have for the 
climate of any place the equation 

y=Ao+AiSin(a?-.ei) 

obtained on the supposition that the calendar months are of 
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equal length, it will be corrected for the inequality of the months 
if we take 

y=Ao+-0041 Aj+Aj sin (a;-ej-.0** 46'), 

This rule may be expected to hold good for extra- tropical cli- 
mates generally. 

The corrections due to the remaining constants, A,, c^, A3, 
«3, &c., seem to be dependent on local peculiarities of tempera- 
ture, and not subject to any simple and general laws. 

The utility of any system of representing climates by equa- 
tions of curves must of course depend much upon the accuracy 
of the representation. Enough has been done to show that 
equations derived from nionthly means will fail to determine 
the annutil mean and the "date of phase" with any considera- 
ble degree of accuracy unless allowance is made for the inequal- 
ity of the months. It is probably safe to assert that the method 
of mean months will give results of a higher degree of exacti- 
tude than any other method which does not employ more than 
twelve temperatures to determine the values of tne constants. 

Dec 1866. 



Art. XLVI. — On the comparative composition of some Hecent 
Shells, a Silurian Fossil Shell and a Carhoniferous Shell Lime- 
stone; by Prof How, D.C.L., University of King's College, 
Windsor, Nova Scotia. 

The analyses of shells here given were originally made as 
part of an investigation which it was proposed to institute into 
the composition of various recent as compared with that of well 
preserved fossil molluscous shells. The enquiry was set on foot 
Dy Dr. Lyon Playfair, at that time Professor of Chemistry in 
the Museum of Economic Geology in London, where I was en- 
gaged in the British Admiralty Enquiry on Coals suited to the 
steam navy. It was not, I think, prosecuted very far, and I 
have never heard of the publication of any results of the ex- 
periments made. I now communicate the analyses which, with 
the exception of one or two determinations, I made myself, 
thinking they have sufficient interest for publication, and that 
they may perhaps induce some one else to carry on such an 
investigation as that of which they formed part. With these 
analyses I give the composition of a shell limestone. 

The recent shells were obtained in the London markets and 
were scrupulously cleaned from their inhabitants. When the 
animal matter could not be entirely removed in the fresh state 
it was allowed to putrefy till it could be separated. The.Silurian 
fossil shell was obtained from the collection in the British 
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Museum. The limestone is Nova Scotian. The' first analyns is 
that of the shell of the Periwinkle {LUorina litorea). The re- 
sults obtained were these : 

Lime, - . - 
Carbonic acid, 
Sulphuric acid. 
Organic matter,^ 
Sand and silica, 
Pbospboriciu^d, • 

99-767 
a Gontainiiig 0*07 nitrogen. 

The analysis of, the shell of the oyster {0$trea eduiis) gave, 

I. n. 

■Ijime« - - " - . - - 68*868 • • • • 

Carbonic add, 40*600 • . . • 

Sulphuric acid, --...- 0*809 0*800 

Organic matter,^ - „ , - 8*478 8*170 

Sand and silica, . . » . 1*496 ••••• 

Phosphoric aci<i, 0*106 • • • • 

Sesquioxjd of iron, .... 0*039 • • • . 

99-«96 

^ Containing 0*165 nitrogen. 

On comparing these numbers with the preceding, we observe 
a great increase in the amounts of sulphuric acid, phosphoric 
acid, and, especially in organic matter, in which, moreover, the 
nitrogen is much more abundant 

The analysis of the shell of the Mussel {Mytilus eduiis) gave: 

Lime, - - ... . - . 62*863 

Carbonic acid, . - . J . 41*020 

Sulphuric acid, > - - * # . . -SdO 

Organic matter, . . . . , 6*0*20 

Sand and silica, ...... '208 

Phosphoric acid, • . • . » •048 

Besquioxjd of iron, • • . , * -03^ 

99*640 

On comparing with the foregoing we observe again increased 
organic matter, while sulphuric and phosphoric acids are moch 
as in Litorina. 

The Silurian fossil was Leptoena depressa. It gave, 

Lime, - ^ .... - 54-02 

Carbonic acid, - - - - - 41*79 

Sulphuric acid, ...... o*66 

Organic matter, - " - - - 1*61 

Silica, . - ^ . - . . 1.58 

Phosphoric acid, ..... 0-14 

fiiesquioxjd of iron, <• - • - ' • 0*26 

99*96 

The reaembianee here shown between this brachiopod shell and 
that of the univalve Litorina is very great. We should rather 
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have expected similarity in this respect between the brachiopod 
Leptosna and the Conchifers^ Ostrea and Mytilus, all three having 
the two-valved structure. The presence of a much larger 
amount of organic matter in the two latter than in the univalve 
Litorina seems to show that the relative abundance of animal 
substance in the shell is essentially connected with the two- 
valved structure ; if so, we must probably conclude that the Lep- 
taena had been mineralized at the expense of a considerable 
amount of this material ; in other respects it closely resembles 
the recent molluscous shells. The fossil occurs in limestones, 
slates, schists, and sandstones, but I have no record as to the 
matrix of the specimen analyzed. 

The carboniferous limestone compared with the foregoing is 
a specimen of the Lower Carboniferous^ marine formation of 
Windsor, N. S. ; it is made up to a great extent of shells among 
which brachiopods are abundant. It gave on analysis : 

Carbonate of lime, ..... ^*l'^4t 
Carbonate of magnesia, - • • • • 1*10 

Sesquioxyd of iron, - - - - - 07 

Clay, sand, and silica, ..... 0*68 
Phosphoric acid, . • . . . trace 

99-49 

Here we may note the absence of organic matter and the addi- 
tion of a little magnesia, introduced, no doubt, by the actions 
of sea-water. Had the investigation, of which the foregoing 
will indicate to some extent the design, been carried on, many 
interesting results would no doubt have been obtained. 



Abt. XLVII. — Experiments on the Production of Organisms in 
Closed Vessels; by George Child, M.D.* 

The researches, an account of which is contained in the fol- 
lowing paper, are in continuation of those which, through the 
kindness of Prof. Phillips, I had the honor of communicating 
to the Royal Society in May last, and of which an abstract ap- 
peared in the 'Proceedings' for June 16, 1864. The former 
series of experiments did not pretend to be, in any respect, com- 
plete. Those which I am now about to describe will, 1 hope, be 
considered to be more so in regard to one main subject of the 
inquiry ; but they also suggest further researches upon some 
collateral branches of it, which I hope to find time and oppor- 
tunity to prosecute. In the former series I experimented with 
animal suostances mixed with water and enclosed in glass bulbs 

* From the Proceedings of the Royal Societj for April 27, 1865, p. 178. 
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in atmospheres either of common air passed through red hot 
tabes or of various gases, and the result at which I arrived was 
that where oxygen was present organisms of a low type were 
produced, but not so where that gas was not present. Thus, 
whatever the gas employed, where the substance was not boiled, 
the organisms appeared ; but in the instances in which the sub- 
stance was boiled, they appeared where oxygen or common air 
was used, but not where nitrogen, hydrogen or carbonic acid 
was employed. One experiment only appeared to have pro- 
duced a result which could not be reconciled with the rest, viz. 
in which some meat and water had been boiled and sealed up in 
an atmosphere of nitrogen. In this, some organisms were found ; 
but so completely was this result unlike that found in the whole 
of the rest of the series, that I felt convinced that some- error 
must have been made in the experiment itself. 

The experiments now to be described have a narrower range 
than the others. With the exception of a few, which were 
mere repetitions of the experiments of nitrogen just referred to, 
and which were undertaken solely with the view of seeing 
whether the experiment just mentioned were correct or not, 
they are confined to the single object of observing whether or 
not organisms are found in close vessels containing vegetable 
matter and water sealed up in an atmosphere of common air 
previously passed through an efficient heating apparatus. 

In these experiments I have adopted some slight modifica- 
tions of the apparatus used in the former ones. That now em- 
ployed consists of a po^i-celain tube, the central part of which 
IS filled with roughly pounded porcelain ; one end is connected 
with a gas-holder, and to the other the bulb is joined which 
contains the substance to be experimented upon. The bulb has 
two narrow necks or tubes, each of which is drawn out before 
the experiment begins, so as to be easily sealed by the lamp; 
one neck is connected with the porcelain tube, as already stated, 
by means of an india-rubber cork, and the other is bent down 
and inserted into a vessel containing sulphuric acid. The cen- 
tral part of the porcelain tube is heated by means of a furnace, 
and when it has attained a vivid red heat the bulb is joined on, 
the end of the porcelain tube which projects from the furnace 
being made thoroughly hot immediately before the cork is in- 
flerted, the cork itself being taken out of boiling water, and the 
neck of the bulb being also heated with a spirit-lamp immedi- 
ately before it is inserted into the cork. A stream of air is now 
passed through the apparatus by means of the gas-holder, and 
bubbles through the sulphuric acid at the other end. The sub- 
stance in the bulb is then boiled for ten or fifteen minutes, the 
lamp withdrawn, and the bulb allowed to cool while the stream 
of air is still passing through the porcelain tube, maintained 
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daring the whole time at a vivid red heat When the bulb is 
quite cool, the necks are sealed by means of a lamp. The ad- 
vantage gained by means of this apparatus is that there is only 
one joint the perfection of which in any degree affects the suc- 
cess of the experiment, and that joint it is easy to make sure. 
The porcelain tube also being, for a considerable part of its 
length, filled with small fragments of porcelain, all heated up to 
redness, easily ensures that every particle of air admitted to the 
bulb shall be thoroughly heatea. A precisely similar arrange- 
ment was used for the nitrogen experiments, substituting a glass 
combustion-tube filled with copper turnings for the porcelain 
tube, and a piece of india-rubber tubing for the india-rubber 
cork. The copper-oxyd was reduced by means of a stream of 
hydrogen when necessary between one experiment and the next. 

A single experiment was tried on May 18, 1864, using appa- 
ratus similar to that employed in the experiments of the pre- 
vious year. 

Some pea-meal infused in water was boiled in a stream of 
heated air, allowed to cool, and then sealed and put by. • I was 
then orevented from resuming my experiments for several 
weeks. 

Then several experiments were made with nitrogen, for the 
purpose of confirming or correcting the nitrogen experiment of 
the previous year. Into the particulars of these 1 need not now 
enter, further than to say that seven experiments were trie^ 
with various infusions. Five of them were afterwards exam* 
ined, and in no case were any organisms found, thus confirming 
me in the opinion already expressed upon that experiment. 
The series with which I am now concerned began on July 18. 

VII. July 18. — Hay infused in water three hours, then filtered and 
boiled 12 minutes in a stream of heated air, and sealed up as 
above described. 

VIIL July 18. — A similar experiment: boiled lOj minutes, 

IX. July 22. — Toppings, t, e. coarse flour infused in cold water 3 hours, 

filtered and boiled 10 minutes in a similar stream of air. 

X. July 22. — A similar experiment: boiled also 10 minutes. 

XI. July 25.— A similar experiment: boiled 12 minutes* 

XII. July 25. — A similar experiment: boiled 10 minutes. 

XIII. July 28. — Some sage-leaves bruised and infused in lukewarm water 

previously boiled. Allowed to stand 16 hours, filtered, and. the 

clear fluid boiled 10 minutes in a stream of heated air, as in the 

other cases, and sealed up. 
XrV. July 28, — A similar experiment: boiled Y minutes. 
XV. July 29. — A similar infusion of celery, allowed to stand 12^ hours, 

and treated as the last: boiled 12 minutes. 

The bulb used in this last experiment was of a different form, 
which I have found much more convenient, and have always 
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employed in my subsequent experiments, which are presently 
to be described. (It is represented in figure 1.) 

The examination of the above series of experiments took 
place partly on Sept. 19, when Dr. Beale kindly visited me at 
Oxford, in order to give me his valuable assistance, and partly 
at Dr. Scale's home in London, on Nov. 16, 1864. 





Exp. of May 18.— Viz. pea-meal and water. In this were found small 
organisms moving, as given by Dr. Beale in the accompanying 
drawing, figure 2. Their size was extremely minute, as they 
are here drawn as they appeared under a power of 1700. 

£xp. YII. — Hay -]^ water -f- heated air. Some large dumbbell-shaped 
crystals and a few bacteriams, very minute, but not so small as 
in the former case (fig. 3). 

Exp. YIII. — ^The pair experiment to YII. Similar crystals, and organ- 
isms also similar, but larger. 

Exp, IX. — Coarse flour + water + heated air. The result of tos experi- 
ment was unsatisfactory, and serves well to show the difficulty of 
a decision upon these questions. 

Even with the high powers above named, we were unable to 
be certain of our result in this and several following cases. 
There were no organisms distinctly recognizable as such, but 
many minute round spore-like bodies moving about the field. 

Exp. X. — ^The fellow experiment to the last, and similarly unsatisfactoiy. 
Exp. XllL — Sage -f- water + heated air. A few crystals were seen, but 

no organisms. 
Exp. XV. — i^lery + water + heated air. Some prismatic crystals; no 

organisms. 

It was resolved to leave the rest of these experiments till a 
longer time should have elapsed since the vessels were closed. 
The examination was accordingly resumed Nov. 16. 

Exp. XII. — Coarse flour -j-^'^ater-}- heated air, contained some indeter- 
minate granular matter, and some few bodies which might be 
dead bacteriums, but nothing that could safely be considered as 
such. 
Exp. Xl. — The fellow experiment to XII, and equally without result 
Exp. XIV. — Sage 4" water -{^heated air, gave also no definite result 

Now, omitting altogether the nitrogen experiments, seven in 
number, we have here a series of ten experiments instituted 
with a view of showing whether organisms can be produced in 
vegetable infusions within closed vessels supplied with heated 
air. In my desire to try « variety of substances I took almost 
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anything which my garden afforded, and in this way probably 
my selection of sage and celery may have been a bad one, as 
the aromatic ingredients of these plants may be supposed to in- 
fluence the result of the experiment, especially as in a close 
vessel any volatile oil would be retained. If, therefore, the 
three experiments with these substances be eliminated, there 
remain seven experiments, one with pea-meal, two with hay, 
and four with coarse flour. Of these, five were examined on 
Sept. 19, and in three (viz. the pea-meal and the two hay exper- 
iments) the vessels were found to contain moving organisms. 
In two (those performed with coarse flour) none were found, 
and in the remaining two, examined on Nov. 16, also none were 
found. 

In the meantime, when^ from several of the above experi- 
ments having produced negative results, I looked upon the 
series as inconclusive, I instituted a fresh series of twelve exper- 
iments in the end of September, as follows. 

The apparatus employed was the same as that used in the 
last series, except that I had some large double bulbs made for 
the present series. In other respects the process was the same 
as before. 

£xp. 1. Sept. 30. — Ha J infused 9^ hours in water, filtered, and boiled 10 
miDQtes in a stream of heated air — sealed up when cool. 

Exp. II. Sept. 30. — Similar in all respects. 

Exp. III. Oct 1. — Similar. 

Exp. IV. Oct 1. — Similar. 

Exp. y. Oct 5. — Flour infused in warm water 3^ hours and filteied: 
boiled 11 minutes, as before, and sealed. 

Exp. VI. Oct 5. — Similar : boiled 10 minutes. 

Exp. Vn. Oct 5. — A similar infusion infused 6^ hours, not filtered ; 
boiled 10 minutes. 

Exp. VIII. Oct 6.— Similar. 

Exp. IX. Oct 7. — Flour infused 3^ hours, not filtered: boiled 10 min- 
utes in a stream of oxygen, and sealed as before. 

Exp. X. Oct Y. — Similar : boiled 104- minutes. 

Exp. XI. Oct 7. — Flour infused 4^ hours and filtered: boiled 10 min- 
utes in oxygen. 

Exp. Xn. — Similar. 

On Oct 8 this series of experiments was divided into two 
sets : [B], Nos. 11, IV, YI, VIII, X, XII, were placed on a high 
shelf m my dining-room ; the rest [A] in a hot closely by t^ 
side of the cooking-stove, in the kitchen. 

The object of the latter arrangement was to ensure the vessels 
being kept warm enough during the winter months ; but the 
heat was, I have no doubt, too great I saw the thermometer 
on more than one occasion over 140° Fahr., and have reason to 
believe that I did not see it at its highest Moreover, the bulbs 
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here were almost wholly deprived of light. Thus, before open- 
ing the vessels, I had made up my mind that the results of the 
other half of the series were most to be depended upon. The 
temperature of the room in which they were probably never fell 
below 40° Fahr., and was generally between 60° and 60°. 

The examination of the B division of this series took place 
at Dr. Beale's house, Feb. 7, 1865. The results were as follows : 

Exp. IV. — Hay -f- water + heated air. A few bacteriums were found in 

active motion. 
Exp. n. — Hay + water-}- heated air. Very large numbers of similar 

organisms were found. 
Exp. VI. — Flour-}- water -f- heated air. Few were found as compared 

"with the last, but still several in active motion. 
Exp. XII. — Flour -}- water -}- oxygen. No organisms found. 
Exp. VIII. — Flour + water -}- heated air (unfiltered). A good many 

bacteriums, similar to the others. 
Exp. X. — Flour -}- Yfaier -}- oxygen (unfiltered). Some bacteriums, but 

not moving. 

The other set of experiments was examined by me at Oxford 
on various evenings between Feb. 16 and March 8 ; but during 
some part of that time I possessed no object-glass of sufiScient 
magnifying power to avoia all uncertainty in the results. 

In both of th«m, viz. Nos. V and XI, I could find nothing 
like bacteriums. In the three others, viz. Ill, YII and IX, 
there were what appeared to me dead ones (but a dead bacterium 
is an object of which few persons who have seen many would 
think it very safe to be very positive), and in one only viz. No. I, 
an infusion of hay, were they numerous and moving. This I 
mention particularly, because the objects were very well seen, 
and moving actively in the first slide which I examined, and 
could be the better seen on account of the clearness of the fluid 
and the absence of granular matter ; bat upon examining sev- 
eral portions after the vessel had been open for a few minutes, 
though they continued to be seen in equally large numbers, all 
movement had ceased. They were examined with a ^*j object- 
glass of Messrs. Powell and Lealand. Now, if we omit from 
these two series of experiments those which I have already 
shown reason to distrust, we have, in all, seven in the first, and 
six in the second series, which seem fairly to test the question ; 
and these having been examined by Dr. Beale, as well as myself 
bacteriums were found and seen by both of us in three out of 
the first seven, and five out of the remaining six — in all, in 
eight. 

Now, it may be asked, why the same or similar organisms 
were not found in the other cases, if the experiments were fairly 
tried? The answer is this, viz. that we ao not know all the 
conditions under which they exist. It is pretty dear that they 
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appear more easily in some substances than in others. Thus, in 
the first series above described, it will be noticed that the four 
instances in which none were found were all those in which 
coarse flour was the substance used. In the remaining three, 
where pea-meal or hay were employed, there the bacteriums 
were seen. So also in the other series, the one case in which 
nothing was found, was a case in which flour was used, and in 
the remaining five the most numerous and distinct bacteriums 
were seen in the hay infusion. This may arise possibly from 
the fact that the infusion of flour is not so clear as the others, 
and always contains more granular matter; thus bacteriums are 
less easily distinguished in it : and, where doubtful, it \s my 
practice to decide in the negative ; that is to say, unless the bac- 
teriums are clearly seen, I enumerate the experiment amongst 
those in which they are not found. Further, it is possible that 
in some infusions they may live and die sooner than in others, 
and in most of these experiments with flour there was a mass 
of indeterminate granular matter which might have contained 
the bodies of whole populations of bacteriums. Finally, it is 
quite possible that they might, if existing in small numbers, es« 
cape observation. Their minuteness is extreme, and observation 
of them far from easy. At any rate, positive evidence in a 
matter of this kind is of more value than negative ; and the fact 
that in eight cases out of thirteen they have been seen, not by 
myself only, but also, by so accurate and practised a microscop- 
ist as Dr. Beale, is of more weight than our having been unable 
to discover them in the remaining five cases. 

The question which now remains to be discussed is, how is it 
that the results above given so entirely disagree with those 
arrived at by Pasteur, and now, to a certain extent, vouched 
for by the Commission of the Academy of Sciences. I have 
observed all the precautions which Pasteur himself speaks of 
as "exaggerated, yet I have shown bacteriums to be pro- 
duced exactly under the circumstances in which he asserts that 
they do not exists I believe this discrepancy is very easily ac- 
counted for. Pasteur, in his memoir, speaks of examining his 
substances with a power of 350 diameters. Now my experi- 
ence throughout has been that it is impossible to recognize 
these minute objects, with any degree of certainty, even with 
double that magnifying power. •When once their existence on 
a slide is shown with a power of 1500 to 1700 diameters, it is 
quite possible afterwards to recognize the same object with a 
power of 750, but I have repeatedly failed to satisfy myself in 
the first instance with the latter power; and on the one occasion 
on which I enjoyed the use of an object-glass giving a power of 
8000 diameters, I found the recognition of these very minute 
objects rendered very much more easy. On one occasion I tried 
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the effect of a power of 450 (not possessing oae of 860), and 
found that all satisfactory inyestigaUoa of such objects with 
such a power was impossible. Any person has only to examine 
the drawings which accompany this communication (in one par- 
ticularly, that marked 2) in order to satisfy himself that to <K>nM 
to any conclusion as to the presence or absence of such ohjeots 
as are there represented, with a magnifying power of little more 
than one-fifth linear measurement of that from which they are 
drawn, would be quite impossible. The Commission of the 
Academy of Sciences, which has not yet concluded its labors, 
has not, so far as its present report goes, concerned itself with 
the microscopy of the question ; it has, in fact, confined itself 
to the dispute (which has almtost become a personal one) between 
MM. Pasteur and Pouchet It is worth noticing, that the &ct 
so often referred to by writers on this subject, of the fluid in 
the closed vessels becoming cloudy or not as a test of the pres- 
ence or absence of bacteriums, is not satisfactory ; I have con- 
stantly predicted, from the cloudiness or clearness of an infusion, 
the presence or absence of bacteriums, and very frequently been 
mistaken-— quite as often too in the former case as in the latter. 

As to the conclusions which can be drawn from these experi- 
ments, I need say very few words. I can now have no doubt 
of the fact that *^ bacteriums'' can be produced in hermetically- 
sealed vessels containing an infusion of organic matter, whether 
animal or vegetable, though supplied only with air passed 
through a red-hot tube with all necessary precautions for ensur- 
ing the thorough heating of every portion of it, and though 
the infusion itself be thoroughly boiled. But how far this fact 
affects the question of what is called '* spontaneous generation" 
is quite another matter. 

It seems clear that either (1) the germs of bacterium are capa- 
ble of resisting the boiling temperature in a fluid, or (2) they 
are spontaneously generated, or (3) they are not "organisms" 
at all. I was myself somewhat inclined to the latter belief con- 
cerning them at one time ; but some researches on which I am 
now engaged have gone far to convince me that they are really 
minute vegetable forms. 

The choice therefore seems to remain between the other two 
conclusions. Upon these I will not venture a positive opinion, 
but remark only, that if it be true that " germs " can resist 
the boiling temperature in fluid, then both parties in the con- 
troversy are working upon a false principle, and neither Pou- 
chet nor Pasteur is likely at present to solve the question of 
spontaneous generation. In truth, if Pasteur's facts are inco^ 
rect, the whole question is relegated to the domain of what 
the French Academy Commission calls "pure discussion;" and 
the one point which I claim to have established by their re- 
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searches is precisely rtiat Mn Pasteur's facts are inexact — not 
because his experiments were not most admirably performed, 
hut simply because the magnifying power of his microscope was 
insufficient for the work to which he applied it I desire to ap- 
pend two remarks to this paper. The first is, that the common 
aprwri objection, which Mr. Pasteur so well expressed in his 
memoir, to heterogeny in all forms, viz. that it is a doctrine 
which has been gradually driven from all the higher forms of 
life in exact proportion as our observation of them has become 
more exact, until at last it has been compelled to take refuge in 
those lowest forms which we are almost or altogether unable to 
observe, is really of little or no force. Its cogency depends on 
analogy, and the analogy has no existence. It is quite equally 
to be expected d priori that if any forms of life are generated 
spontaneously, they will be the very lowest and simplest forma, 
and since these happen to be also the most minute, the objection 
loses its whole force. And it is also a thing to be expected that 
we should find only the lowest forms, the earliest, i.€, in the 
scale of existence, produced under the disadvantageous circum- 
stances in which they must be placed in such experiments as 
those above detailed. 

The other remark is this : that, so far as my present researches 
have led me, I cannot but look upon improvement in the con- 
struction of microscopes, and increase of their power, as the 
only way in which our means of investigation of such questions 
as the production of Bacterium is likely to be largely increased. 
The ^V object-glass recently constructed by Messrs. Powdl and 
Lealand, of which a notice has appeared in the Proceedings of 
the Eoyal Society, has already shown something like an appear- 
ance of structure in these minute objects, and leaves, I think, no 
Soubt about their organic character. 



Abt. XLYIIL — A word on the Origin of Life; by James 

D. Dana. 

The notion seems to be somewhat prevalent that if such ex- 
periments as those described in the preceding paper by Mr. Child 
really afford examples of spontaneous generation — that is, of 
the production of living organisms without the intervention of 
germs — ^they exemplify the process of the Jlr&t origin of life. 
The claim made by Prof. H. J. Clark in the title of his recent 
work — " Mind in Nature, or the Origin of Life, and the mode of 
development of Animals" — to which we objected in the last 
number of this Journal, and which the body of the work en- 
deavors to sustain, rests on no other basis. And hia opinion of 
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the firmness of the foundation is shown by his taking one long 
step onward from this basis, as follows:' 

The fact that the experiments' with the sealed flasks proved — if any- 
thing can be proved beyond the reach of change or improvement — that 
beings with motion, undoubted living beings, were produced when life 
could not possibly have existed previously, is a sufficient basis for the 
further assumption that still higher forms could arise from these. That 
is to say, if, under the conditions in the sealed flasks, living beings, either 
animals or plants,* of the lowest degree, arise, there is nothing illogical 
in assuming that, from these lowly organized, animate bodies, somewhat 
higher and more complicated beings may originate. 

Now in the experiments referred to, and all of sinnilar char- 
acter, the experimenter starts with organic matter, either vege- 
table or animal. Allowing, then, that there are no germs 
present to breed such low organisms, the results are only exam- 

f>les of life from life; and to the question, what is the origin of 
ife, they reply — Itfe, For without some pre-eocisting plant or ani- 
mal to aflFord the hay, or flour, or muscle, etc., there could have 
come none of the plants or animals bred by the alleged spon- 
taneous generation. The world of such '* creationists" would 
therefore have ever remained lifeless. Conseljuently, not the 
first stone is laid by these and like experimenters toward bridg* 
ing over the interval between the inorganic and organic world; 
not the first step is taken into the yet dark regions back of the 
existence of life on the globe. 

The organic matter operated upon is in bne sense dead ; that 
is, the organism as a wnole has not its living functions. But 
still it originated through life ; and, moreover, the particles in 
the fibre of hay or muscle are held together, or remain as they 
are, in virtue of the forces which, in the processes of life, 
formed it; just as the particles of a drop of water are retained 
as th^y are by the forces — far inferior in kind and amount — 
which made the combination water. When the decomposition 
of the material begins, and the forces are thus disturbed, then 
the moving things, claimed to be a spontaneous generation, 
make their appearance. From the compound of high order m 
the vegetable or animal kingdom — of high order no doubt 
chemically as well as vitally— comes the hwesi in the vege- 
table kingdom, a cellular plant consisting of one or a few cell- 
ules, or perhaps an equally low animal organisna. 

^ On page 26. We have already expressed our high opinion of the microscopical 
investigations by Prof. Clark, which constitute a large part of his work, and make 
it an exceedingly valuable contribution to zoological science. 

' *The experiments mainly of Dr. Wyman, of which an accoont is given in the 
work at some length, are here referred to. 

* Prof. Clarke speaks of the Bacteria as probably related to vegetable mould; 
and, after a microscopic study of certain vibrio% obtained by Dr. Wyman in his 
trials, pronounces them also vegeUUfU, 
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In view of these facts, that from life has come the new life, 
and from the high only the extremely low^ the assumption, cited 
above, which makes the second grand conclusion of Prof. Clark, 
"that still higher forms could therefore arise from these," is cer- 
tainly without even the shadow of a foundation. Such sponta- 
neous generation does not begin to climb the hill of life ; it looks 
downward and not upward. 

The best statement which we have seen of the relation of the 
generated organism — supposing it a real generation without germs 
— to the original organic matter, is that made by the chemist 
Fremy to the French Academy, and which we have reproduced 
(translated from the French) into this Journal, in vol. xxxviii, 
at page 489 (Nov., 1864). 

But the absence of germs, although seemingly possible, is far 
from being proved, as Mr. Child admits. The high temperature 
used in the course of the experiments on spontaneous generation 
is sufficient, it is true, to destroy the life of ordinary plants or 
animals, but it does not decompose the vegetable or animal 
material employed in the trials. And, considering the low order 
of the organisms that are developed, it cannot be assumed that 
beat which this material stands will destroy their germs. 
• The following observations, communicated to the writer by 
Prof. W. H. Brewer, the Botanist of the Survey of California, as 
well as Assistant in the Geological department, show that plants 
of low grade may thrive in waters very near if not at the boil- 
ing point, and even when strongly acia or saline. 

Observations by Prof. W. H. Brewer on the presence of living 
species in hot and saline waters in California. 

Dear Sir: — In answer to your request I can give the following 
facts regarding the occurrence of plants in certain thermal 
springs, and animals in certain saline waters, of California. 

The (so-called) Geysers on PJuton creek, a branch of the Eus- 
sian river, lie at an altitude of 1700 feet above the sea. They 
consist of numerous steam vents, and hot springs, of various 
temperatures, the hottest observed being 97® 0. (about 207° F.). 

The temperature of the steam in the larger vents was not ob- 
served. It issues from some of them with a noise as if released 
from considerable pressure. The waters contain a variety of 
salts in solution, apparently mostly the sulphates of iron and 
alumina ; and efflorescences of sulphur, and sulphurous gases 
are abundant. From most of the springs the water is decidedly 
acid, discoloring the boots, gloves, and clothes of the visitor.- 

In these warm mineral waters low forms of vegetation occur. 
The temperatures were carefully observed in many cases. The 
highest temperature noted in which the plants were growing 
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was 93° C. (about 200° F.) ' But they were moat abundant in 
waters of the temperature 62° to 60° 0. (126° to 140° F.) In 
the hotter springs the plants appeared to be of the simplest 
kind, apparently simple cells, of a bright green color; but thej 
were examined only with a good pocket lens. In the water 
below, about 60-65 C, filamentous Confervaa formed con8ide^ 
able masses, of a very bright green color. 

Around many of the steam jets, on the soil, similar or identi- 
cal plants formed a thin green coating, like Noaioc on wet sur- 
feces. Here they were exposed alternately to jets of hot steam 
and cooler air. The highest tem)}erature they were subjected to 
could not be observed ; but the soil was hot^ and as the steam 
was often " dry " and transparent, it was equal to, if not abov^ 
the temperature at which water boils at that altitude. 

The specimens I collected were accidentally destroyed on our 
return trip ; but later Messrs. Mann and Brigham collected spe- 
cimens from water having a temperature of about 130^ F. A 
part of these were placed in the hands of Dr. Jeflfries WynMm 
of Cambridge, and Mr. A. M. Edwards of New York. The 
latter person states that he finds animal as well as vegetable or- 
ganisms in the specimens. 

At the ''Little Geysers," a few miles distant firom those last 
mentioned, and at an altitude of 2000 feet or more, the same 
phenomena were observed ; but the altitude b^ng greater, the 
waters were not quite so hot 

These observations were made in November, 1861, and the 
facts communicated verbally to the California Academy of Nat- 
ural Sciences the following winter. 

Plants occur also in various other thermal waters in the State. 
They were noticed in great abundance in water having a tem- 
perature of 122-125° F. in a warm spring in Owens Valley, 
about 85 miles above Camp Independence. 

The celebrated Steamboat Springs, near Washoe Valley, in 
Nevada, are very extensive, ana the waters hold much silica in* 
solution, which is deposited as they cool. Where the water 
spreads out over the surface there is in places an abundant 

frowth of confervoid vegetation in the gelatinous mass formed, 
'his was most abundant where the temperature was about 100° 
F. or less, judging of the warmth of the water by the hand. The 
most interesting feature in this case is the abundant vegetable 
growth in the gelatinous silica. 

In regard to the occurrence of animals in strongly salim 
waters, some facts are of equal interest. Mono Lake is intensely 
saline. The water has a very high specific gravity, and con- 
tains common salt, carbonate of soda, and borax, with other in- 
gredients in less quantities. It dissolves grease easier than or- 
dinary soap, and discolors certain woolens. It leaves a veiy 



TV. if. Brewer on Life in Hot and Saline umiers. 398 

nnjf)leasant smarting sensation on* the skin, and feels soapy to 
the touch. Yet it contains the larvae of a certain species of fly 
in immense numbers. These are cast up on the shore at times 
in such quantities that a great stench is produced. These larvae 
dried form an important item of food with the Mono Indians, 
who call it " Koo-chah'beey The flies are seen in equally large 
numbers about the shores of the lake. 

Similar flies are mentioned as occurring at the G-reat Salt Lake, 
by various persons. Lieut. Stansbury speaks of their immense 
numbers in his*Eeport, but we have no facts as to their specific 
identity. 

Nefw Haven, Mardi 26, 1866. 

# 

We append the following important note on the tenacity of life of the 
Heds and spores of some plantSj prepared for this place by Prof. Brewer. 

Note by Wm. H, Brewer, — Edwards and Colin (Annales des 8ci. 
Na%, [2], Bot. I, 257) made experiments on the power of resisting ele- 
vated or depressed temperature possessed by the seeds of various lega- 
minous and cereal plants. They found that all lost their vitality if heated 
in water at 167° F., which is the temperature at which starch grains 
burst The most of the seeds had their vitality destroyed when heated 
in water below this, but would stand a temperature of 122°; while in 
steam they would stand 144° F. ; and in dry air some germinated after 
being heated a very short time to 167° F. Above this all lost their 
vitality. Some would stand a dry cold of 70° F. below zero. 

Berkley states (Introduct. to Cryptogam. Bot., p. 68) that he has " re- 
corded an instance of the germination of thousands of grape seeds after 
three immersions in boiling water ; and Dr. Lindley mentions the fact of 
raspberry seeds growing after being boiled for jam, in which case, if the 
BUffar were really boiling, the temperature would be above the boiling 
point of water." The author considers, however, that the observations 
were not sufficiently exact in either case. 

Balfour states (Class Book of Botany, p. 628) ^* the seeds of Phytolac- 
ca decandra and of the Raspberry have been known to germinate after 
exposure for a short time to the heat of boiling syrup," but does not give 
his authority. 

Hemmingway states (Ann. of Nat. Hist., [1], viii, 317) that the seeds 
of Sambucus nigra germinated after being twice boiled in making wine, 
being present dirring the vinous fermentation, and remaining twenty 
months in the dregs of the cask. 

In regard to the spores of Fungi, Berkley remarks (Outlines of British 
Fungology, 32) " that the spores of certain Fungi would bear a moist 
heat equal to that of boiling water without losing their power of germ- 
ination. They have also considerable powers of resisting frost, but the 
exact limits in either case under varying circumstances have not at pres- 
ent been ascertained." 

More to the point are the experiments of the eminent cryptogamic 
botanist, Payen, on the red mould in the interior of bread, which created 
such a stir in Paris nearly twenty years ago. This mould, the Oidium 
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aurantiacum, was developed in the interior of the bread within an in- 
credibly short space of time after it had been baked, especially in the 
Barrack-bread, (** pain de munition,") at Paris. He found (Ann. de Chim. 
et de Phys., [3], xxiv, 253) that pieces of bread, and also of dough, upon 
which the spores of this fungus had been sown, and then exposed in 
tubes in moist air for half an hour to the respective temperatures of 
212^ 221®, and 248** F., afterwards produced the red fungus; while simi- 
lar pieces of bread and dough, treated in a similar manner but not sown 
with the spores, did not yield this specific fungus. When the spores 
were heated in tubes to 284** F. they lost their red color^ and then ceased 
to germinate. 

It seems that in this case, as in that of the cereals, the vitality.of the 
seeds or spores is retained under certain circumstances up to nearly or 
quit^ the temperature required to decompose the chemical substances in 
the seed, or to disorganize the structure. In the still lower Cryptogams 
we have no data either as to the chemical character of their spores, the 
temperatures required to change their organic compounds, or to disor- 
ganize their structure, and none whatever as to the temperatures l^ey 
may withstand and still germinate. It seems, therefore, unsafe to as- 
sume, without proof to the contrary, that their vitality (germinating 
power) is destroyed at a temperature much below that required for their 
actual destruction or disorganization. 

One of the most remarkable examples of tenacity of life in the higher 
plants is presented by the LewUia rediviva of Western North America, 
a large-flowering fleshy plant, of the Portulaceae, growing in British 
Columbia, Oregon and California. Dried specimens that have been two 
years or more in an herbarium will still grow, and are often troublesome 
from sprouting while between the papers. One specimen, collected by 
Dr. Lyall, of the British Navy, was "immersed in boiling water" to stop 
this growing propensity before drying it ; and yet, more than a year and 
a half afterward, it showed symptoms of vitality, and in May of 1863 it 
produced its beautiful flowers in the Royal Gardens of Kew. This plant 
in flower is figured in Curtis's Botanical Magazine for August of that 
year. It is very desirable that some special experiments should be made 
to ascertain just how much boiling it may undergo without loss of vitality. 

April 6th, 1866. 



Art. XLIX. — On the Corundophilite of Shepard; by F. Pisani. 

The mineral from the emery mines of Chester, Mass., which 
Prof Shepard has pronounced to be his Corundophilite, occurs 
on the emery in lamellae grouped parallel to the base of the 
prism, somewhat irregularly, and is associated at times with 
emerylite. The lamellae are of a dark green color, translucent 
when quite thin, and flexible without elasticity. Cleavage is 
very easy parallel to the base. In a polarizing microscope the 
plates show two optical axes inclined as in clinochlore, with the 
double refraction positive. 
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The mineral fuses easily before the blowpipe to a brown scoria, 
and chlorhydric acid attacks it in part. The spectroscope af- 
fords evidence of traces of lime and litbia. Prof. Shepard has 

given for the composition, Si 34*75, Xl 8-56, f'e 31-26, fi 6 87 = 80-02; 

and the loss of 20 p. c. he regarded as mostly alkalies. 

The analysis which I have made of the Chester corundophil- 
ite, as well as the optical properties examined in detail by Mr. 
Des Cloizeaux, place the species with the ferriferous clinochlores 
(ripidolite). My analysis afforded me — 



Silica, - - - 
Alumina, * ," • 
Protoxyd of iron, 
Magnesia, . . - 
Water, - 
liime, litbiaj manganese, 



Paris, February, 1866. 
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SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On the wave-lengths of Fraunhofer*s lines, — Ditscheiner has com- 
municated to the Imperial Academy of Sciences at Vienna the results of 
an extended investigation of the wave-lengths of the dark lines in the 
solar spectrum. The author employed a ruled glass plate from Fraun- 
hofer's own hand, and a Meyerstein's spectrometer. For the details we 
must refer to the original memoir. The numerical results obtained are 
the following, the numbei*s in the first column referring to Kirchhoflf's 
well known map of the spectrum. The author extended his determina- 
tions as far as H, but we omit this portion of his table of results because 
it requires a special map. The wave-lengths are expressed in millionths 
of a millimeter. 
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B 598 


68706 


1029-4 


586-62 


13436 


546-46 


C 694 


656-96 


1096 1 


57609 


1351-3 


644-48 


711-6 


661-37 


1103 


576-16 


1367 


542-82 


719-6 


649-84 


1185 


570-88 


1389-6 


540-32 


783-6 


633-56 


1166-7 


568-08 


1410-6 


63819 


881 


622-92 


1174-4 


565-71 


14216 


536-93 


860 


618-94 


1200-4 


562-36 


1451 


533-92 


860 


616-82 


1207-6 


661-36 


1463 


632-70 


864 


616 05 


1218 


560-16 


1492-6 


529-64 


874-6 


61406 


1231-6 


558-52 


1506-6 


628-21 


877 


618 57 


1242-6 


657-16 


1615-6 


527-43 


885 


612 09 


1280 


662-66 


E 1623-5 


526-86 
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61016 


1303-7 


560-62 


1642 


525-41 


959 


697-48 


1307 


550-09 


1569-8 


623-16 


D6 1002-8 


689-44 


1324-8 


547-63 


1677-6 


522-52 


Da 1006-8 


588-80 


1837 


546-18 


1689-1 


521-40 
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Wave-length. 
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1601-6 


52075 


2002 


491-78 


2457-6 


466-31 


1622-4 


619-10 


2018 


490-87 


2467-4 


456-21 


1684 


61816 


2041-4 


489-00 


2489-4 


453-33 


b 1648-8 


51718 


2068 


487-64 


26871 


' 46006 


1655-6 


516-58 


2067 


48J-01 


254^-2 


449-64 
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P 2080-1 


485-97 


2566-8 


447-97 


l'/37-6 


510-86 
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444-16 
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2148-9 
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448-36 
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478-82 


2775-6 


485-19 


1885-8 


500-52 


2238-7 


472-84 


• 27«7 


488-86 


1908-5 


499-17 


2250 


, 470-74 


2822-8 


488-34 


1920 


498*28 


2264-8 


47019 


G 2854-7 


480-88 


1961 


495'6x 


2809 


466-56 


2869-7 


429-90 


1975-6 


494-50 


2416 


460-12 


H 


89668 


1983 


493-80 


2486-5 


45816 


H' 


898-32 


1989-5 


493-22 
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2. ,0n the mechanical equivalent of light, — Professor Thomsen of Co- 
penbagen has given an ingenious method of detenmning the mechanical 
equivalent of light based upon the principle that liffht may be converted 
into heat by absorption when incident upon a black surface without 
luster. The heat produced was measured by means of a Melloni's appa- 
ratus, the indications of which were reduced to absolute measure. To 
effect this reduction a glass globe filled with warm water was placed at 
different distances from the thermo-electric battery. The globe contained 
1351 grams of water (including the water value of the glass). At a 
temperature of 50** C. the cooling of the globe was 0*-185 per minute, 
so that 1351 X0®*185r=250 units of heat were lost in all. Of this quan- 
tity, however, according to Dulong's formulas, only 102 units of heat 
per minute were lost by radiation alone, the external temperature being 
11^ C. This source of heat placed at a distance of 0*8 meters from the 
thermopile produced a constant deviation of 17**'8; hence any source of 
heat or light, which at a distance of 0*8 meter from the thermopile pro- 
duces a deviation of 17***8 C, radiates 102 units of heat per minute; 
and since the deviations of the needle within certain limits are propor- 
tional to the radiation, it follows that under these circumstances a devia- 
tion of 1** corresponds to a radiation of 5-76 units of heat per minute. 
By placing the globe at different distances from the thermopile and 
noting the deviations of the needle, similar factors were obtained for 
some other distances at which afterward the different sources of light 
were placed. A candle was then placed at a distance of 0*8 meter from 
the thermo-pile and a constant deviation of 36^*5 obtained. Hence tbe 
total radiation of a candle burning 8*2 grams of spermaceti per hour was 
5*36X36° -6=2 10 units of heat per minute. Since the corresponding 
quantity of spermaceti evolves about 1400 units of heat per minute, it 
follows that only ^th of the whole quantity of heat evolved is given off 
as radiant heat and light, the other f ths being carried off by heated air. 
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Other and more intense flanges were theo tried ; the results were as 
follows : 

' Radiation 
XHtoro of the flame. Intensity of light for unit of liglit per minute. 

Spermaceti candle, 1 210 

Gas flame, 1*2 201 

" 7-7 199 

Moderator-lamp, 8*6 199 

Hence the radiation of the flame is proportional to the intensity of the 
light and amounts, for the unit of light (8*2 grams of spermaceti per 
hour), to ahout 200 units of heat per minute. This is the action of the 
entire radiation, and to determine the portion due to the light alone the 
rays of heat must he eliminated. The author found by experiment that 
the invisible rays do not pass through a layer of water 0'2m. in thick- 
ness, or at least to so small an extent as to exert no appreciable influence 
on the result. Further experiments then showed that the absorption of 
light due to a layer of water 20 centimeters in thickness amounted to 
0*13. A glass vessel with parallel sides of mirror-glass enclosing a layer 
of water 0*2m. in thickness was placed between the flame and the ther- 
mopile, the flame being at the same distance as in the firat experiments. 
The deviation of the needle was therefore due exclusively to the heat 
produced by the rays of light. The results were as follows : 

Radiation of heat Radiation of light 
Intensity and light per minute per minute for the 
Flame. of light. for the unit of light unit of light 

Spermaceti candle, 1 210 4*4 

Moderator-lamp, 6*25 3*9 

♦* 8*6 199 4*1 

Gas flame, 7*7 199 4*2 

*♦ 1*2 201 3*7 

The mean is 4*1 units of heat per minute. Hence in words the result is 
this : A flame, the light of which is equal in intensity to that of a can- 
dle which consumes 8*2 grams of spermaceti per hour, evolves per min- 
ute in the form of light a quantity of heat which would raise the tem- 
perature of 4*1 grams of water one degree Centigrade. The mechanical 
equivalent of lignt reduced to mechanical measure may then be expressed 
as follows. The unit of work per second, or one kilogram raised to the 
height of .one meter per second, is equal to that contained in the rays of 
light which proceed per seoond from a source of light the intensity of 
which is 34*9 times as great as that evolved in a candle which consumes 
8*2 grams of spermaceti per hour. 

This is consequently the maximum of the mechanical equivalent of 
light and may be reduced by later researches. The author proposes to 
continue his investigations, using light of greater intensity, like that of 
the sun or of the electric spark. — Pogg, Ann,, cxxv, 348. w, o. 

3. Niobium and tantalum, — The continued investigations of Mario* 
NAG, supported by those of Blomstrakd, to which we have already 
alluded, and by new determinations of vapor-densities by Deville and 
Troost, have at length dispelled all doubts as to the true constitution of 
niobic and tantalic acids. From these investigations it clearly appears 
that these aeids are represented respectively by the formulaa, NbOg and 
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TaOj, in equivalents, or Nb^Oj and Ta„©j in atoms. The columbite* or 
taDtalites of BodenmaiB, Greenland and Haddam all contain both acids; 
thus the mineral from Bavaria cont^ns 36-4 per cent of tantalic and 
45'66 per cent of oiobic acid, while the Haddam columbile contains at 
' least 10 per cent of tantalic acid. There is no hyponiobic acid, but tbe 
white chlorid discovered hj Bose, and which he Gonsidered as a sesqai- 
chlorid of niobium, Nb^Clg, is in reality an ozychlorid, NbO^OI^; the 
true chlorid of niobium ia NbCl^. There exists an osyfluorid of nio- 
bium, NbO^Fg, which combines with fluorid of potassium to form a well 
oiTstallized salt having the formula NhOgF,, 2EF-j-2a<). By the action 
of^ strong fluobydric acid upon this salt a Suoniobate of potaswnm hav- 
ing tbe formula NbF^, 2KF is formed, and this salt ia isomorphous with 
the corresponding fluotantalate TaFj, 2KF. The oxyfluorid of niobium, 
NbOFg, is isomorphous in almost al! its combinations with the fiuoridB 
of titanium and tin, TiF^ and SnF^, and with the oxvfluorid of tungsten, 
WO^F,, a fact vhich Marignac eiplains b; supposing that an atom tA 
oxygen, 0, is isomorphous with an atom of fluorine. The ilmenic acid 
of Hermann has no existence, and the dianic acid of r. Kobell is merely 
niobic acid, but Hermann was right in maintaining, against the authority 
of Rose, that the Bavarian columbite contained tantalic acid, and that 
Rose's niobic acid was a mixture of tantalic acid and Rose's hyponiobic 
acid. Marignac separates niobic from tantalic acid by converting the 
first into NbOaFj, 2KF-|-2aq, and the second into T8Fj,2KF; the 
solubility of the former being about ten Umes as great aa that of the 
latier the two are easily separated by repeated crystallization. In anal- 
yzing the oiyfluoiiiobate of potassium for the purpose of determining 
the equivalent of niobium, Marignnc found a small quantity of another 
and analogous salt about five times lees soluble than the niobium salt; 
this may prove to contain a new metallic acid, but the author reserves 
his opinion upon this subject for the present The atomic weight of 
niobium was found to be 94, a number which however must be consid- 
ered as only provisional. The density of pure niobic acid waa found to 
be 4-3T'-4'46 ; prepared in another manner it was 4'SI-4'53. The adi 
forms well crystallized salts with potash, contrary to the statcmenU o! 
Bose and Hermann. Marignac describes compounds having respectively 
the formulas 

SNba^G iKjO, 4H2e+12aq, 

TNbaOj 8Kg0,8Ha6-|-23aq, 

aNb^e. 3K20,6Hj,e4-7aq, 

SNbyG j, 3K jO, Naj,e, OB^Q, 

BNb^e K^e.sHje. 

The roxyfluoniobate of potassium, NbOFj, 2KF4-H2O, is a perfectly 
stable salt which does not change by repeated solutions and crystalliza- 
tions ; it loses its water at 100° C, but may be dried completely at 160° 
or 200° C, and then redissolvea in water without decomposition. The 
salt dissolves in 12'5-13 times its weight of water at IT'-Sl" C, and ia 
much more soluble in boiling water. Another oiyfluoniobate has the 
formula Nb0Fj, 3KF; its crystals appear to be cubes, but an opljcal 
examination showed that they do not belong to either the regular or 
dimetrio system. A fluoziroonste of potassium, having the formula 
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ZnF^, 3KF, crystallizes in regular octahedrons, while of the salts SiF^, 
3NH4F and TiF^, SNH^F, the first crystallizes in square prisms and the 
second either in square prisms or cubes. The other oxyfluoniobates de- 
scribed have the formulas NbOFg, 3KF, HF, isoraorphous with SnF^, 
3KF, HF ; SNbOFg, SKF+HgO and 3NbeF3, 4KF4-2aq. The fluo- 
niobate of potassium, NbF^, 2KF, is easily obtained by dissolving the 
normal oxyfluoniobate in strong fluohydric acid ; though small the crys- 
tals are brilliant and easily measured ; redissolved in water they give an 
abundant crystallization of oxyfluoniobate and leave a strongly acid 
mother liquor. In addition to several oxyfluoniobates of ammonia the 
author describes salts of zinc and copper having respectively the formulas 
NbOFg, ZnFg-j-Caq, isomorphous with fluosilicate, fluostannate and fluo- 
titanate of zinc, and NbOFg, CuFg-f-^aq, isomorphous with fluotitanate 
and oxyfluotungstate of copper. 

Deville and Troost have determined the vapor- densities of both chlo- 
rid and oxychlorid of niobium, and Marignac has proved by careful 
analysis and examination that the chlorid employed by the French 
chemists contained no appreciable quantity, of chlorid of tantalum. The 
density of the vapor of the oxychlorid of niobium, NbOClg, taken at 
448® C. in the vapor of sulphur was found to be 7'87, and taken in the 
vapor of cadmium at 860" was found to be '7'89 ; the formula given re- 
quires 7*48, while Rose's formula, NbgClg, would require 7*05. In like 
manner the vapor-density of chlorid of niobium was found to be 9*6 ; 
the formula NbClg (Nb=94) requires 9*4, while Rose's formula re- 
quires 8'6. 

The minerals tantalite and niobite have, according to Marignac, re- 
spectively the formulas TagOgjFeO and NbaO^jFeO (in equivalents 
TaOgjFeO and Nb05,FeO). The tantalite from Kimito represents the 
first and the niobite from Greenland the second type, and the different 
varieties of columbite lie between these extremes. The atomic weight 
of tantalum, if we consider tantalic acid as TaO^, would be about 172. 
In conclusion Marignac acknowledges the priority of Blomstrand in the 
discovery of the true constitution of niobite and tantalite, and as regards 
other results obtained by that chemist which, except as to the atomic 
constitution of the two acids, agree entirely with his own. — Bihliothhque 
Univ, de Geneve^ xxiii, p. 167 and 249 ; Deville and Troost in Comptes 
Rendus for June 12th, 1865; also Marignac in Ann, der Chemie und 
Pharm,, cxxxvi, p. 296. w. g. 

IJ'oie, — Marignac's researches clearly show that niobium and tantalum 
are pentatomic or quinquivalent, and they are thus associated with the 
nitrogen group, which therefore contains nitrogen, phosphorus, arsenic, 
antimony, bismuth, niobium and tantalum. Niobic and tantalic acids 
appear in their normal compounds to be monobasic like nitric, metaphos- 
phoric, antimonic and bismuthic acids, but the bibasio and tribasic 
character appears in the double fluorids and oxyfluorids NbFg,2KF, 
NbFgOj,, 2KF, NbFgOg, 8KF, and TaF^, 2KF. The oxychlorid of nio- 
bium has its analogue in the well known oxychlorid of phosphorus, 
PCI3O2.— w. G. 

4. On Yitria and Erhia, — Bahb and Bunsbn have published the re- 
sults of an elaborate investigation of the earths found in gadolinite, and 
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have, as appears, succeeded completely hi oTercoming tbe difficulty of 
separatiDg and discriminating between yttria and er^a, the metal ter- 
bium having no existence. It will be remembered that Popp has re- 
cently endeavored to show that but a single earth, yttria, exists in gado- 
linite, while De la Fontaine has maintained the existence of the three 
discovered by Mosander. Bahr and Bunsen separate the oxyds of cerium, 
lanthanum and didymium from yttria and erbia by means of sulphate 
of potash, repeating the operation until the solution no longer exhibits 
the absorption bands of didymium with the spectroscope. Yttria and 
erbia were separated by converting the oxyds into nitrates, heating the 
mixed nitrates until the first gas-bubbles of nitrous acid were given off, 
boiling the mass in just sufficient water to give a clear solution, and sep- 
arating the crystals of basic nitrate of erbia formed on cooling. In this 
manner by repeated operations the two earths were finally separated, 
the equivalent of yttrium being found to be dO'85, while that of erbium 
is 56*3. Erbia, as obtained by igniting the oxalate or nitrate with acoeM 
of air has a faint rose-red color, and does not fuse at a white heat, but glows 
with an intense green light. The salts of erbia are more or less brigirt 
rose-red; they have an acid reaction and a sweetish astringent taste. 
Sulphate of erbia has the formula 3(ErO, S03)-|-8aq. like the sulphates 
of yttrium, didymium and cadmium, and forms permanent rose-red cij»> 
tals. The basic nitrate has the formula 2£rO, NOg-f-daq : th« oxalate is 
ErO, CgOg-f-aq. The authors give figures of the absorption spectra of 
erbium and didymium and show that the two contain no lines in com* 
mon and that there are no absorption bands from which the existence of 
terbium can be inferred. The errors of previous observers in this par- 
ticular are due to the fact that the broad indistinct bands in both spectra 
vary with the intensity of the light and the degree of concentration of 
the solutions. Erbia and the oxyd of didymium are distinguished from 
all hitherto observed substances hj a most remarkable optical peculiarity. 
The solid substance when strongly ignited gives a spectrum with bright 
bands which in the case of erbia are so intense that they may be vaed 
as a means of recognisdng the earth. Ignited erbia gives out a green 
light and appears to be surrounded by a greenish halo, which, however, 
depends simply upon irradiation. The spectrum ef erbia is more intense 
and complete when in plaoe of the dense oxyd the porous mass obtained 
by igniting the nitrate quickly upon a fine platinum wire is employed. 
The same effect may be obtained by moistening the oxyd with a solu- 
tion of phosphoric acid before ignition and repeating the operation as 
long as an increase in the intensity of the spectrum is observed. Too 
large a quantity of phosphoric acid converts the earth completely into 
phosphate which gives only a faint spectrum. By either of these 
methods a spectrum of extraordinary beauty is obtained scarcely inferior 
to that of baryta in intensity and distinctness. The bright lines of the 
spectrum of ignited erbia exactly correspond to the dark lines produced 
by absorption in solutions of erbium, and the same is the case with 
bright and dark lines of didymium. The properties of the two oxyds 
lead to the remarkable conclusion that the position of the spectral lines 
of any substance may remain the same whether the temperature be 
bdow 0° C. or exceed the freezing point of water by thousands of degftees. 
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When the light of a luminous gas-flame passes through a crystal of sul- 
phate of didymium only I millimeter in thickness and then falls upon 
the slit of the spectroscope we obtain an absorption spectrum of extra- 
ordinary sharpness and beauty in which not less than 17 bands may be 
distinguished. The spectrum of a solution of didymium contains one 
line which is not found in the spectrum of the solid sulphate and this 
last contains one line not found in the spectrum of the solution. That 
this is not an error of observation is shown by producing the absorption 
spectrum of this crystal and then bringing a solution of didymium 
between the crystal and the source of light, when both bands appear. 
Hence it is clear that in the passage from the liquid to the solid state 
spectral lines may disappear and new ones may be produced. Bahr and 
Bunsen consider it certain that the spectra of erbia and didymia are due 
to the compounds of the metals and not to the metals themselves, which 
are not reduced by ignition. They remark that the absorption spectra 
are the same respectively for all the salts of the two metals. Tttria, as 
prepared in a state of purity forms a soft nearly white powder which, 
when ignited glows with a pure white light and gives no trace of an 
absorption or emission spectrum. The solutions are colorless and have 
an acid reaction and sweet astringent taste. The sulphate of yttria forms 
transparent colorless crystals which have the formula d(Y0,S03)-|-Baq. 
The basic nitrate 2YO,NOg4~^^<i* forms colorless needles; the oxalate is 
perfectly white and has the formula Y0.C2034-sq* For the quantita- 
tive estimation of yttria and erbia the authors recommend the conversion 
of the weighed mixture of oxyds into sulphates. From the weight of 
acid the relative properties of the oxyds may be determined by the 
method of indirect analysis. In conclusion, an elaborate analysis of 
gadolinite is given leading very precisely to the formula 2Y3Si-|-SSi or 
more simply ^3 if glucina be considered a protoxyd. — Ann. der Chemie 
und Pharm,, cxxxvii, 1, Jan. 1866. w. o. 

n. MINERALOGY AND GEOLOGY. 

1. Nbies on Chalk and Cretaceous Deposits in Eastern Colorado; by 
D. C. Collier, £ditor of the "Daily (Colorado) Miner's Register." — 
In crossing the plains from Denver, Colorado, to Atchison, Kansas, last 
November, I was so fortunate as to make some geological and paleonto- 
logical discoveries which may be of interest to the scientific public, an 
account of which, by request of Prof. James D. Dana, I herewith trans- 
mit for the Journal. 

I first emigrated to Colorado in the year 1858. In passing up the 
Arkansas river I found, upon many of the nearly barren ndges and hills, 
about three hundred miles west of the Missouri river, fragments of indu- 
rated chalk intimately mixed with silex and containing nodules of flint. 
At that time I was travelling through an unknown region, with but five 
companions, and had no opportunity to examine the white blufls to be seen 
in the distance. On approaching the base of the mountains we turned 
northward from the Arkansas, and crossed over the dividing ridge which 
separates the waters of that river from those of the Platte. In doing so 
I found a large portion of the rocks to consist of a white or whitish con- 
Ax. JouB. Soit— S>coKD Sbeibs, Yol. XLT, No. 12S.— Mat, 1866. 
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glomerate. They were composed of a fine-graiued or rather ffrainleas 
substance, cbalk-like in appearance, combining water-worn pebbles of 
white quartz and flesh-colored feldspar, mostly the former. Wherever 
the strata of this rock remained horizontal, or nearly so, I found it usu- 
ally covered with a thin stratum of hard clinking red ferruginous con- 
glomerate. Wherever bluffs of the white conglomerate existed, they 
were thus overlaid, and were worn into an infinite variety of monumental 
and architectural forms, which gave them, in the distance, an appearance 
of being old ruins. From these, Monument Creek has since received its 
name. 

Underlying the Cretaceous conglomerate I found immense strata of a 
green argillaceous shale or marl, which in appearance closely resembles 
the greensand of New Jersey, as I have seen it this winter. This green 
marl I afterwards found to be very abundant. In the black shales and 
slates, which are highly friable, and which appear to underlie the green 
marl, I found immense deposits of bituminous lignite or coal, in layers 
from a few inches to nine feet in thickness. Still lower down, geologic- 
ally, I found extensive deposits of fossil shells, mostly Baculites and Am- 
monites. On one occasion, in the year 1861, at a point on the Platte 
river sixteen miles above Denver, I uncovered, in a space not more than 
six feet in diameter, the shells of eighteen Baculites which had been 
crushed flat but retained all their beauty of outline and brilliancy of color. 
After being exposed for a few minutes they crumbled to fragments. The 
longest of these was about four feet in length ; the smallest but a few 
inches. 

In the fall of the year last mentioned, in company with other gentle- 
men, I examined cursorily the stratified rocks, from the point where they 
overlap the metamorphic granites of the mountain range where the 
Platte river issues out on the plains, and for a mile eastward. I found 
the rocks there tilted at an angle of fifty degrees, dipping from the moun- 
tains. They were composed first of micaceous shales, and then of strata 
of siliceous conglomerates, sandstone, limestone, a kind of red and white 
marble, gypsum, argillaceous shale containing alum, etc. 

The inclination of the rocks we found to be about fifty degrees for a 
distance of fully two miles, wherever the outcrop was not so decomposed 
that we could not trace it, and where it was not concealed from view by 
soil. Encrinites and Asterias were often found in the upper deposits, as 
also fragments of petrified palm and other endogenous plants. 

My residence being in Central City, surrounded on every side by gran- 
itic rocks, and business engrossing my entire attention, I was not able to 
devote any further attention to this subject till last November, when I 
crossed the plains on one of the coaches of the Butterfield line which 
then traversed what is known as the Smoky Hill route, down the Smoky 
Hill river, midway between the Arkansas and Platte rivers.^ For two 
hundred and fifty miles eastward from Denver we travelled day and night, 
and of course had little or no opportunity to examine rocks. After trav- 
elling that distance, fortunately for me, we came to a point where the 
Indians had driven off the stock, killing drivers, messengers and stock- 
tenders. This compelled slow travelling and frequent stoppages for our 
stock to rest. With my revolver cocked in my hand ready for an Indian 
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fray, I was able often to go half a mile from coach or camp among the 
bluffs. On one occasion, in company with a companion I was able to 
climb to the top of a bluff of pure chalk, so soft that I could cut and 
carve it with the knife I carried in my belt, and so fine that it covered 
my clothes as thoroughly as when in my college days a classmate wiped 
the blackboard with my back. On the summit I found the remains of 
immense shells, some of which were nearly four feet in diameter. Among 
others were remains of Belemnites in immense quantities, but these latter 
I oftener found closely connected with the green shales which I am in- 
clined to believe underlie the chalk. 

When in the midst of these Indian fiends, at a distance of half a mile 
from the coach, I found the fossil jaw of a Mosasaurus, which, though 
broken in fragments, appeared to have been about four feet in length. 
The teeth remained whole, and the front extremity of one of the jaws 
was also complete. This portion, about fourteen inches in length, and 
also a portion of the vertebrsa I carried along on one arm, with my re- 
volver cocked in the hand of the other, till I overtook the coach, leaving 
behind the other bones, which I greatly coveted. This appeared to have 
been deposited in connection with green shales, which were readily dis- 
integrated into what closely resembled a marl, and which often contained 
nodules or accretions of sulphid of iron. 

After travelling in this way for some distance we were supplied with a 
military escort, the commandant of which put an end to my wandering 
away from the road, and thus ended my geological research. 

The chalk bluff extends for a distance of over one hundred and fifty 
miles east and west, and may be found first at a distance of about three 
hundred and fifty miles west from Leavenworth, Kansas. 

As the coach was driven rapidly along I could see many fossils by the 
wayside, and in the bluffs, which seemed to be chalk, much higher than 
those I have mentioned, but we travelled with so much haste and were 
surrounded with so many enemies, that I was unable to decide the relative 
position of these interesting rocks. While in the midst of these locali- 
ties, and when crossing the outcroppings of the coal deposits, we were 
attacked by Indians, who were repelled only after killing five of their 
number and after they had wounded one of ours. Our only stoppage 
by the way, after being joined by the military, was to bury the bones 
of white men who had been murdered by Indians and stripped of their 
flesh by wolves. 

The fossils which I obtained on this trip are now in the Cabinet of 
Oberlin College, Ohio, to which I gave them. 

Brooklyn, N. Y., April 4th, 1866. 

2. Volcanic eruption at Santorin, Grecian Archipelago^ and the forma- 
tion of a new island in the Bay, — Translation of a letter from J. Decigala, 
dated Santorin, January 28, 1866, by Mr. Canfield, American consul at 
Athens, as published, with illustrations from photographic views, in Har- 
per's Weekly, April 7. 

A remarkable phenomenon has for several days occupied the attention 
of the inhabitants of Santorin. On the 18th instant a low rumbling 
sound was heard from time to time in New Kaimeni, and especially at 
the place called Vulcano, where are the mineral waters. At the same 
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time stoDes detached from different parts of the island were constantly 
falling about. The morning of the 19th cracks could be seen on the 
walls of buildings, as also in the gronnd and th^ newly erected quay. 
Toward noon the rumblings began to be more frequent, till they sounded 
like successive discharges of artillery. In the little harbor of Vulcano 
the sea was violently agitated, and an innumerable multitude of bubbles 
rose incessantly from the depths. At the same time we could see on its 
surface and on its borders white vapors giving an odor of sulphur. The 
afternoon of the same day the boiling of the sea increased, and the 
ground on the beach commenced gradually to sink down. On the morn- 
ing of the 20th, about five o'clock, flamies, forming a conical fire ten to 
fifteen square meters at the base and from four to five in height, were seen 
on the sea. After an hour they entirely disappeared. We then went 
upon the spot with the sub-prefect and some others to make a nearer ex- 
amination of the phenomenon. We then saw that the whole south- 
western part of New Eaimeni was shattered to pieces. A chasm, com- 
mencing at the western shore near the port of St. George, and direcUng 
itself toward the east, divided in two equal portions the conically formed 
hill and almost the entire island. Other numberless rents, some running 
from east to west, others from north to south, separated into a number 
of parts the ground of the whole southwestern portion of the island. 
This land, which is formed not of layers of earth but of an accumula- 
tion of volcanic stones and sand, or rather of the powder of basaltic 
rocks, was always very dry and in no way susceptible of vegetation. 
We saw here four little lakes of pure water, whose size was slowly in- 
creasing ; for having measured the largest of all, which had hardly an 
area of twelve square meters, we saw its waters rise five centimeters 
within four hours. We advanced toward the focus of the volcanic ac- 
tion and perceived a sulphurous odor like that of rotten eggs. White 
and suffocating vapors arose from the agitated sea, and from time to 
time we saw spots appear of greenish color, proving that the vapors 
which arose were of hydro-sulphurous and hydro-phosphoric [?] nature. 
The groupd was constantly shaken, though it subsided very slowly, direct- 
ing itself toward the interior of the port in question. This depression of 
the ground was' much more perceptible toward the western portion than 
the eastern : this last showed a depression of hardly three meters, while 
the western portion had sunk more than six meters. This subsidence, 
as I have said, took place insensibly and gradually ; for having meas- 
ured the surface of the waters at the moment of our arrival and that of 
our departure, we saw that in the space of four hours the soil of the 
western portion had sunk sixty centimeters (about two feet.) 

The sea was agitated and red, like water containing a great quantity 
of argillaceous mud. Its temperature was that of the rest of the sea, 
but it tasted bitter, and when taken up in a transparent vessel appeared 
turbid. The effervescence was very great, and doubtless came from the 
abundant springs containing sulphate of iron, which spirted up with 
force from its depths, accompanied with much noise from the gases es- 
caping with violence. About 5 p. h. of the same day we felt at SaDto- 
rin a slight shock. * * * * 

P. S. — N. C, Jan. 23, 11 '30 A. m. — The reef has been changed to an 
island, to which I am unable to approach very closely on account of the 
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temperature and the boiling of the water. I approached, however, on 
the land side within a distance of ten paces, and could observe all with 
perfect attention. The sight is a magnificent one, and the more agree- 
able since, without the least danger, we can see the island gradually in- 
creasing. The smoke, although thick,i8nd rising in abundance from all 
parts of the rising island, has neither a disagreeably strong odor nor a 
very high temperature, and in no way impedes the respiration. There 
are no flames to be seen^ and even the boards of huts destroyed by the 
subsidence, or belonging to the little vessels long since sunk in this port, 
and to^ay raised with the bottom of the sea, appear attached to the 
rocks on the surface of the island, preserving themselves in the midst of 
the smoke without being at all burned. There are no quakings of the 
ground to be noticed. * * * 

Now, as I am writing, I estimate the height of the islet at from 15 to 
20 meters, and its size 20 to 25 meters in length by 8 to 10 in breadth. 
The sahndence of the neighboring soil appears to-day to have been 
arrested. The water of the entire Gulf of Santorin is, as yesterday, 
colored and thick. On the shores of New Eaimeni it is lukewarm,, 
while on the spot where the eruption takes place, and on the west of 
Yulcano, along its exterior shores, it is in a state of constant ebullition. 
It is singular that these volcanic phenomena have as yet exercised no 
influence on the island of Santorin, except a slight shock, which made 
itself felt at five o'clock the morning of the 20th instant The meteoro- 
logic condition has never exercised any influence upon these phenomena ; 
for whether calm, or when violent winds were blowing from different 
points of the compass, or even amidst the rain, they have continued to 
operate alike. 

3 p. M. — ^The island has increased to nearly double its former size. * * 

8. Notes on some points in the geology of Kansas ; by Prof. G. C. 
Swallow, (from a letter to J. D. Dana, dated Columbia, Mo., March 15, 
1 866). — Some months since I was permitted to examine the fragment of 
the lower jaw of a horse containing two molars, which was obtained 
from the sand-beds between the Blufl* and Drift, at Maysville, Kansas. 
This atid other bones were found by the Hon. £. C. Manning while sink- 
ing a well, 45 feet below the surface, in the sand-beds below the bluff. 
These beds of sand are very extensively distributed over Missouri, Kansas, 
Nebraska and Iowa, and are called altered drift in my Geological Reports 
of Missouri and Kansas. I have not seen the locality, but think there 
can be no mistake about the geological position of the fossils^ I judge 
from my knowledge of the country and Mr. Manning's very clear de- 
scription of the strata passed through. I compared the teeth with others 
and could see no material difference between them and those of the liv- 
ing horse, save that they are rather larger than the usual size. The fossils 
are interesting in connection with the remains of the horse from the 
Post-pliocene, announced by Mr. Holmes, of Charleston, S. C, in 1848. 

I am now at work on my collections of fossils made ia Kansas during 
the past two years. 

The line of division between the Permian and Carboniferous will re- 
main where I put it in 1858. The evidence is incontestible» The Car- 
boniferous fossils above that line are not so numerous, in comparison 
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with the Permian, as Maj. Hawn's collections seemed to indicate, and 
the lithological and stratigraphical evidences are too strong to be over- 
looked. The limestones change from an impure carbonate of lime to a 
carbonate of lime-and-magnesia ; there is a want of conformity, and 
nearly all the well-marked Carbsniferous types of animals cease ; and 
only a few, such as are of doubtful specific relations, or have a very wide 
stratigraphical range, or such as come in high up in the Carboniferous 
series, range up through the lower Permian. I shall soon send you my 
prelimitiary Report*. 

4. Evidence of a probable modem change of level on the coast of 
Florida; by E. Lbwis, Jr. (From a letter to J. D. Dana, dated Brooklyn, 
N. Y., March 24, 1866.) — While recently at St Augustine, Florida,— 
at which place I have been on account of health, — I saw stumps of cedar 
trees which were covered with salt water at low tide ; and on the beach 
fronting the town I observed that an ancient peat meadow lies under- 
neath the Coquina formation in one place — the Ooquina, or beach shell- 
rock, being solid enough for building purposes, and from 8 to 11 feet in 
thickness. How much or how far the peat extends beneath I cannot say; 
it lies as low as the level of very low water. 

5. Supplemental Notes on the Structure and Affinities of Eozom 
Canadense; by W. B. Carpenter, M.D., F.R.S. — In this paper Dr. Car- 
penter stated that a recent siliceous cast of Amphistegina from the Aus- 
tralian coast exhibited a perfect representation of the ^^asbestiform layer'' 
which the author described in his former communication on the struc- 
ture of Eozoon^ and which led him to infer the Nummuline affinities of 
that ancient Foraminifer — a determination which has since been con- 
firmed by Dr. Dawson. This "asbestiform layer" was then shown to 
exhibit in Eozoon a series of remarkable variations, which can be closely 
paralleled by those which exist in the course of the tubuli in the shells of 
existing Nummuline Foraminifera, and to be associated with a structure 
exactly similar to the lacunar spaces intervening between the outside of 
the proper walls of the chambers and the intermediate skeleton, by 
which they become overgrown, formerly inferred by the author to exist 
in Calcarina, Dr. Carpenter then combated the opinion advanced by 
Professor King and Dr. Rowney, in the preceding paper, and stated that 
even if the remarkable dendritic passages hollowed out in the calcareous 
layers, and the arrangements of the minerals in the Eozoic limestone, 
could be accounted for by inorganic agencies, there still remains the 
Nummuline structure of the chamber walls, to which, the author asserts, 
no parallel can be shown in any undoubted mineral product In conclu- 
sion, the author stated that he had recently detected Eozoon in a speci- 
men of Ophicalcite from Cesha Lipa, in Bohemia, in a specimen of 
gneiss from near Moldau, and in a specimen of serpentinous limestone 
sent to Sir Charles Lyell by Dr. Giimbel of Bavaria. — Reader, Feb. 10. 

6. Fossils of the Sierra Nevada, — ^In the review of Whitney's Geol- 
ogy of California, on page 363 of this volume, it is stated that in Jan- 
uary of 1864, Mr. King found Jurassic fossils on the Mariposa estate; 
and that this discovery was followed the same year by other discoveries 
by him and other persons. We add here that Prof. W. P. Blake, pub- 
lished a brief notice of fossils from the same region in the Proceedings of 
the California Academy of Sciences for October, 1864, vol. iii. 
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7. Oeological Sketches ; by L. Agassiz. 312 pp., 12mo, with a por- 
trait and woodcuts. Boston, ] 866. Ticknor h Fields. — ^This work has 
already been extensively read from the pages of the Atlantic Monthly, 
and admired for the simplicity and beauty of its style, the vividness of its 
descriptions of nature, and the grandetir of its views of the world's pro- 
gress. Professor Agassiz reviews the prominent events of the successive 
eras in a manner that cannot fail to charm and instruct the most unsci- 
entific reader, and none can rise from the work without appreciating the 
reality of this progress, and being fully convinced, if not already debased 
by materialism, that there has been a system or plan in this progress, 
conceived in infinite wisdom, and sustained and carried forward at every 
step by a personal God. 

While thus excellent in its aim and spirit, we are compelled to add 
that the work is not always a safe guide as to special facts or principles, 
owing to its oversights, or statements not accordant with observation. 

Thus we find in the first chapter, on page 5, that water is the only 
substance which expands when freezing. On page 9, in the course of 
explanations on the metamorphism of rocks, or their alteration to the 
crystalline state, we read that sand is changed by heat to a coarse kind 
of glass, — when really it can make only baked or consolidated sand, or 
a sand-rock ; also, that metamorphism is due to volcanic overflows or 
injections of melted matters, — when metamorphic rocks (gneiss, mica 
elate, etc.), occur where there are no volcanic overflows or injections, and 
such injections have at times, as in Canada, cut through even limestones 
without any alteration of the rock adjacent to the fissure. On page 15, 
. we learn that the age of igneous rocks can be told by their crystals as 
easily as that of aqueous rocks by their fossils ; on page 22, that the 
Azoic lands of North America are nowhere over 1500 feet in height, — 
when the Adirondacks of Northern New York exceed 5000 feet ; on 
page 23, that the Laurentian mountains, the Azoic of Canada, are a 
granite range, — when the Canadian geologists assert that they contain 
no granite, but consist of gneiss, and allied metamorphic rocks, with 
some interstratified limestones ; on page 25, that the metamorphic Azoic 
rocks have derived the larger part of the material of which they are 
made from marine volcanoes ; and that there are '* innumerable chim- 
neys perforating the Azoic beds, narrow outlets of Plutonic rocks pro- 
truding through the earliest strata," — ^while such " chimneys," or " fun- 
nels" for the ejection of granite as they are afterwards styled, have no 
place in the geological Reports of Canada, or of any other country. 

Turning to the next chapter, we are told, on page 37, that the Silu- 
rian rocks are all of sea-beach orgin — when, in fact, geologists have dis- 
tinguished that part were formed as immense sand flats, and part, in- 
cluding most of the limestones, as accumulations of organic origin over 
great shallow seas, and part may have been of deep-water origin. On 
the same page, and with more of detail on page 64, we are informed that 
fishes represented the subkingdom of Vertebrates among the very first 
living species of the globe, along with the earliest Crinoids, Mollusks, Tri- 
lobites, and Worms, — when no geologist has ever described any remains 
whatever of fossil fishes from the Primordial or earlier division of the 
Silurian — a division including, in some regions, thousands of feet of rocks 
representing an era one-third as long as the whole Silurian. 
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Again, in Chapter III, on page 69, we learn of an upheaval, ^ at the 
close of the Devonian age,'' which ^* raised the elevated ground <Mi which 
Cincinnati now stands," and that ^ the forw of the upheaval was such as 
to rend asunder the Devonian deposits, for we find them lying torn and 
broken about the base of the hill ;" — when in &ct this '* Ohio hill," as it 
is called, is only an outcropping of the Lower Silurian, and the Silurian 
area spreads northward over 100 miles, before reaching the Devonian, 
and over 50 miles on the east and west, so that the ^ torn and broken" 
Devonian at its base is all fancy ; moreover the decision that the uplift 
took place at the close of the Devonian age is not dedueible from any focts 
yet observed. On page 75, it is stated that there were only aea-weeds ia 
the Devonian age, — when New York long since afforded remains of Devo- 
nian ferns, and even of trees, and the Devonian of Maine and New Bruns- 
wick have more recently yielded numerous species of land plants, some of 
which Dr. Dawson refers to the Conifers, an order of plants which Prof. 
Agassiz says had no species even in the Carboniferous era. On pages 84, 
86, the reader is informed that the genera Productua and Chntaiiies ha?6 
no Devonian species, — when there are many known, a number of them 
American. On page 77, in speaking of the origin of the bitumen of 
our bituminous coals, he says, ^' Plants so strongly bituminous as tht 
FemSf when they equalled in size many of our present forest-trees, natu- 
rally made coal deposits of the most combustible quality ;" — while, in 
truU), the Fern or Brake is known to be never bituminous, and, more- 
over, bitumen or petroleum may proceed, as has been abundantly proved, 
from the decomposition of plants of any kind, and also from animal 
matters, and has unquestionably been derived from both of these source^ 
in the formation of different bitumen-bearing strata^ 

These specimens are sufficient without proceeding further* Such im- 
perfections weaken the foundation of some of the arguments, and much 
impair the usefulness of the '* Geological Sketches." When we read them 
in the Atlantic Monthly, several years ago, we could only suppose that the 
lectures on which they are founded were delivered without notes or much 
premeditation, and were intended rather for a vivid presentation of the 
grand argument than as an accurate exhibition of the facts on which 
that argument is built ; and then, that the reporter's abstracts were sent 
to the periodical press without the careful revision which they needed, 
and which, in this collected form, they need all the more. The volume 
has as its frontispiece an admirable portrait of the author. The wood- 
cuts are very poor. 

8. Geological Survey of Canada : Atlas of Maps and SectionSj to ac- 
company the Report of Progress from the commencement of the Survey to 
1863. 42 pp. with six maps, and several sections. Montreal, 1865. (Daw- 
son Brothers.) — This atlas contains a detailed geological map of Canada^ 
and of a portion of the United States, extending so far south as to in- 
clude part of Virginia, much of Missouri, and west to the meridian of 
100°. It is of unusual excellence in every respect, its exactness and 
beauty and distinctness of coloring being all that could be desired. Sir 
William E. Logan, through the Survey of Canada has thrown a vast deal 
of light upon the geology of the United States, and this map makes it 
available to all interested in the subject. In the extension of the map 
beyond the limits of Canada, he had the assistance of Pro£ Hall, the 
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best authority in our country. There are some debatable points as to the 
distribution of- the formations ; as the limits of the Huronian, and of the 
Subcarboniferous ; but such there must be as long as science is making 
progress. The other maps and the sections are also admirable in style 
and character. 

9. Contributioni to the Paleontology of Illinois and other Western 
States; by F. B. Mebk and A. H. Worthen. 20 pp. 8vo, (from the Proc 
Nat Sci. Philad., 1865, 245.) — ^Mr. Worthen, who has had in charge the* 
Geological Survey of Illinois, is now bringing out, with the aid of Mr. 
Meek forthe paleontology, the Reporton the geology of that State ; and 
the article here issued is in part an abstract of a portion of that Report, 
the paleontology of which will be exceedingly rich in many departments. 
This paper contains descriptions of thirty-six new species of Mo Husks, and 
of six of Trilobites, including one of Dalmania (Upper Silurian), one of 
lAehas^ (Lower Sil.), one Proetus (Subcarbonif.), and three of Phillipsia 
(Subcarboniferous). 

10. Observations on the Microscopic IHiell'Structure of Spirifer cuspi- 
datus Sowerby, and some similar foihns ; by F. B. MEsk. 8 pp. 8vo. 
(From Proc Nat. Sci. Philad., 1865, 275.) — Mr. Meek shows in this pa- 
per that the shell of the Spirifer cuspidatus^ both of American specimens 
referred to this species, or closely related, and of an Irish specimen of 
this species received from Mr. Davidson, is clearly punctate, contrary to 
the decision of Dr. Carpenter. He then asks the question whether two 
types, a punctate having the internal characters of Syringothyris^ and an 
impunctate, may not be included under the species, and suggests the im- 
portance of observations^with reference to this question. 

11. jEJnumeration of Fossils collected in the Niagara Limestone at Chi- 
cagOj Illinois^ teith descriptions of several new species ; by Prof. A. Win- 
OHELL, and O. Marot. S2 pp. 4to, with two lithogr. plates. From the 
Mem. read before the Bost Soc. Nat. History, vol. I, No. 1. — This memoir 
treats of fossils of a limestone that had been referred by Mr. Worthen to 
the era of the Leclaire limestone, a conclusion sustained by the investiga- 
tions here published. It also proves that the rock is of the age of the 
Niagara group of New York, but not necessarily of the upper part as 
had been suggested by Prof. Hall. The memoir closes wiXh a note sta- 
ting that Professor Hall has relinquished to the authors all claims upon 
two species described in it for which Mr. Hall had given names in a paper 
published, after the memoir had been read, in the Report of the Regents. 
Such an arrangement is bad for science as it sets aside the law of prior- 
ity—which law must regard strictly time of publication. 

12. Minsralogische Notiaen ; by F. Hbssbnbbrg*. No. 7. 46 pp. 4to, 
with 3 plates. Frankfort, 1866. (Christian Winter). — Contains excellent 
measurements and figures of Calcite from Iceland, Hessenbergite, Carnal- 
lite, Biotite from Vesuvius, Clinochlore of Zillerthal, Sphene, Titanite, To- 
paz, Gold, with an index to the seven memoirs which have been published. 

18. The Geology of Tennessee; by J. M. Safford, A.M. Parti. Phys- 
ical Geography. 124 pp. 8vo. Nashville, Tennessee, 1861. — Professor 
Safford commenced the publication of his work on the Geology of Ten- 
nessee in 1861, but was compelled to suspend it by the war, after printing 
this introductory chapter, which only just now has been issued. It treats 
Am. Joub. Soi.— Sboomd Sbbibs, Vol. XLI, No. 128.— Mat, 1806. 

52 
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very fuHy of the remsrkabto topography of the State. We trust tluit 
the geological survey and its publications will soon be resumed under ( 
Professor Safford. There is no one ki the country better fitted for the work. 

14.-4 CateUogue of the Falmozmc FosHls of North America; by B. F. 
Shumard, M.D. Part I, Echinodermata. St Louis, 1866. — Our notice of 
this valuable work is unavoidably deferred. 

1 5. ProfBseor OppePe eolUetion of Junusie FoeeUi of Europe wnd Great 
Britain. — By the recent death of Albert Oppel, Professor of Geology and 
Paleontology in the University of Munich, (of typhoid fever, at tibe age 
of 34 years, on the 28d of December last), it has become necessary to 
his family to sell his very large collection of fossils ; all Ins little fbrtmie 
having been spent on his education and his various geological jouroeyi. 
We learn from Mr. Lonis Snmann of Paris (6 Rue de M4zi^res), who 
speaks highly of the collection, that it is offered for 10,000 Rhenish flo- 
rins— 4000 to 6000 dollars, and that it is weli worth this sum. 

ni. BOTANY AND ZOOLOGY. 

1. Natural Hietory Trwneactione and Journals^ considered by ^e 
President of the Linnsean Society. — Keeping up the excellent custom 
which he established upon his accession to the chair, of annually address- 
ing Che Linnsean Society, at some length, upon some important topic 
apropoe to its pursuits, Mr. Bentham last year (at the Anniversary 
meeting, May 24, 1865,) took a survey of the Transaetions and Proceed- 
ings of Learned Societies, and the Journals devoted to Natural History or 
containing zoological and botanical papers. Not pretending to give a 
complete bibliography, he nearly confines himself to the libraries of the 
Royal and Linnsean Societies, brought together at Burlington House. 
But still the subject is so extensive that, after filling over 60 pages of his 
printed address with an account of the continental publications of this 
sort, he is obliged to omit, almost wholly, those of Britain and of America, 
deferring them, as we trust, to another year. The account is replete 
with valuable information and excellent suggestions ; and we are confi- 
dent that we do good service to botanists and zoologists generally in 
directing their attention to a discourse of such practical interest The 
latter part of the address discusses at some length the advantages and 
disadvantages of union or separation of sciences as pursued by learned 
societies, and in the publication of Transactions and Journals ; as well ss 
the different methods which have been proposed or adopted with the 
view of obviating or diminishing inconveniences and evils which are 
gravely felt. The Academy in early times embraced Science, Literature, 
and Art ; but these have now, for the most part, been distributed to 
three separate bodies or branches. 

'*In the great centers of learning the division of labor has not 
stopped here. Moral and political sciences have almost universally 
formed either a distinct section of science, or an independent branch of 
learning between science and literature. Mathematical and Physical 
Sciences ^Astronomy, Mathematics, Physics, and Chemistry), ofben asso- 
ciated with Natural History, and still in some Transactions and Journals 
even included in the general title of Naturkunde, Naturwissensdiaflen or 
Sciences Naturelles, have in other cases been quite separated. Geology 
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is the next to be out off; and Zoology has parted with Botany ; and 
lastly, independently of the numerous associations for the practical ap- 
plication of Natural Science, we have seen separate- societies with their 
Transactions, as well as Journals, for Ornithology, Ichthyology, Entomol- 
ogy, Paleontology, Histology, &o. Men have thus been encouraged to 
restrict their observations to very limited classes of beings, and to gener- 
alise upon the very insufficirat data thus obtained, with the same incon- 
veniences which resulted at the outset from generalizing upon observa- 
tions made in a limited territorial area. Reaction and an attempt at 
reconcentration have in some instances been the consequence ; and it is 
now a great practical question, which has agitated many academical 
bodies, and which deserves our own serious consideration, how far we 
should connect or separate Uiem in our meetings and publications." 

On the one hand there is the impossibility, except in a few great capi- 
tals, of supporting several special societies, even if the division were 
nK>st useful to science ; on the other there is the great inconvenience of 
a mixture of physical, metaphysical, and biological papers in the same 
volume, and the hard fate to the botanist or zoologist of having to buy 
and to load his shelves with bulky volumes or sets for the sake of a few 
articles upon the subject he studies. A partial and the only obvious 
remedy for this, — one which has been generally acted on of late years 
by botanists at least, — -is for the author to secure a reasonable number of 
extra copies of every considerable paper he contributes to a scientific 
association, for distribution among his distant fellow-Workers, or when 
this is too expensive to place a small edition on sale. Every scientific 
society doubtless would, or should, favor this. The American Academy 
of Arts and Sciences formerly provided every contributor with 100 
copies of his memoir, with a view to their immediate and gratuitous 
distribution among those who especially require them. It now gives 50 
extra copies to the author, and retains an equal number from which to 
supply separate demands. And an author is allowed to print from the 
types as many more copies as he wishes, at the bare cost of press-work 
and paper. This Academy publishes memoirs upon all departments of 
science,, and in the same volume or series ; but the provision for detached 
copies is just as requisite in the case of societies which, like the Linnsean, 
sat restricted to Z<K>logy and Botany. Botanists cannot afford room nor 
purchase-money for zoological matter ; and even the different departments 
of descriptive zoology are now almost independently pursued. 

^* With regard to the Transactions themselves," Mr. Bentham remarks 
that, with a view to larger usefulness, " various devices have been resorted 
to, by which those of the members who consider themselves as patrons 
or general cultivators of science could exhibit the whole on their tables 
and shelves as one complete work, whilst the laborers in science might 
select separate portions without the appearance of being fragments only. 
Separate volumes, series, parts of volumes, <Spc., have been devoted to 
the principal branches ; or, again, every separate paper, however short, 
has its separate title and paging, although stitched up into volumes, 
with a general title : or a certain number of copies of each paper are 
printed off with a separate title and paging for separate sale. In some 
Continental Transactions the separate paging of ^ort papers is carried 
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to such a degree as to entail all the inconveniences of a series of de- 
tached pamphlets. The doable paging of the separate and of the con- 
tinuous copies, on the other hand, produces much confusion in quoting 
references. The niost convenient course pointed out by •xperience, 
seems to be that, in quarto Transactions including a diversity of subjects, 
the papers should be separable ; but that each should bear an indication 
of the Transactions and volume from which it is taken ; retaining at the 
same time the original paging in all separate issues, whether of authors* 
copies or for sale." Where the memoirs truly constitute volumes, it is 
far better, we think, that the paging should continue unbroken through 
the volumes. In the Smithsonian Contributions, to be sure, the papers 
are separately paged ; but their collection into volumes is in this case 
rather incidental. In any case, not only should the original paging of a 
memoir be retained in the separately issued copies, but they should bear 
no other. Double paging is very troublesome in reference.^ 

We would further suggest to authors the great convenience to citation 
and reference of what may be called eatch'titles to papers of descriptive 
botany or zoology, consisting of a prominent word or two, by which the 
paper may be succinctly referred to. 

In conclusion we note that the President of the Linnaean Society, ha7- 
ing formerly employed the word biology in the sense pearly of phji^osy, 
now, following the recent lead of the British Association, uses k in Uie 
sense of zoology and botany (in their widest sense) combined. Natural 
History (an unfortunately-chosen word in the first instance) includes at 
least mineralogy, and natural-historical is an unmanagable adjective. 
Biology and biological are appropriate words in this sense, and supply 
just what is much wanted. a. g. 

2. Flora Brasiliensis, — A new issue of von Martius's great work, 
dated Dea 1865, consists of fasc. 39 and 40, accompanied by Table of 
Contents and Order of arrangement of the Monographs of the forty /a«- 
ciculi now published, with an Index of the Genera, <fec. In fasc. 39, that 
excellent collaborator Dr. Eichler, in continuation of fasc. 38, gives the 
Capparideo!, Cruciferas^ Papaveraceat^ and FumariacecPj the last two 
orders comprising each only a single species naturalized in Brazil. They 
serve, however, to introduce, Ist, a note in which Dr. Eichler, with good 
reason excludes Tovaria from the Capparidece and refers it to the 
PapaverdceoB, and 2d, a dissertation upon the morphology of the flower 
of FumariaceoB, <fec., of which we give a separate abstract. There is a 
full synopsis of all the South American species of Cleome and of Capparis, 
newly arranged. Fourteen plates illustrate the first two orders. In fasc. 
40, the veteran editor gives an article on the uses of the ApocynacecPy of 
which the most interesting item is the account of the new tonic febrifuge 
furnished by the bark of Geissospermum Vellosii ; and a new collabo- 
rator, Dr. Progel, contributes the Genttanaceo!, a. o. 

3. Morphology of the Androecium in Fumariacect, — In his JSxcursut 
Morphologicus, above mentioned. Dr. Eichler enumerates five different 
theories, which have been proposed in explanation of the peculiarities of 
the Fumariaceous flower, viz : that of De Candolle, the earliest, that ^of 
Bernhardi, that of Gay, and the same as improved by Krause, and that 
of A. Gray. Neither Bernhardi's nor Gay's view would now be likely 
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to engage attention ; and tbe question is narrowed down to the two re- 
maining, the first and the latest proposed. The difference relates to the 
stamens only. In the CandoUean hypothesis, which has been generally 
received, the six stamens present in Fumaria, Dtcentra, <Spc., are reckoned 
as four, one before each petal, the stamen which belongs before each 
inner petal being supposed to be divided into two half-stamens, and so 
separated as to be placed before the outer petals, one on each side of the 
unaltered stamen, and usually combined with it into a triantheriferous 
filament. According to the other view, the six stamens answer to two, 
viz, those of the first stamineal circle, and the augmentation by which 
three appear in the place of one was referred to deduplication, more 
properly termed ehorim^ the suggested analogy being that of a tjrifolio' 
late leaf. In the original statement, the writer ventured to ^presume 
that the lateral stamens would be found to arise " thus. Several years 
later this was confirmed by the late M. Payer, by observation of the de- 
velopment of the androecium. Equally were the three stamens of the 
phalanx found to originate from one semilunar protuberance, before an 
outer petal, by Dr. Rothrock, then a botanical student at Harvard Uni- 
versity. His observations were published in the summer of 1863, in the 
Proceedings of the Boston Society of Natural History, ix, p. 246. Dr. 
Eichler, in the recent number of the Flora BrasiliermSj also in the 
Begensburg Flora^ has demonstrated this anew, and illustrated the com- 
n^on or^n of the three members of the phalanx in a manner which 
would appear to be conclusive. Moreover, since the commencement of 
the present year, Dr. Buchenau of Bremen has published in the Flora his 
observations upon the development of the flower of FumariaofficinaliSy 
with figures, clearly showing the same thing. The supposition of the 
common origin of each set, which the symmetry and structure of the 
blossom naturally suggested, having been confirmed by foui: independent 
investigators, must be held as established, until called in question by 
other direct observations. Dr. Eichler intimates that the view which he 
confirms was originally imperfect in not explaining why the carpels st^ind 
opposite the stamineal phalanx. But it was, perhaps, sufficiently obvious 
that the second circle of two stamens, necessary to complete the full sym- 
metry of the flower, was suppressed. In one of his figures, illustrating the 
formation of the androecium in a Corydalis, Dr. Eichler exhibits a slight 
protuberance before each inner petal, answering to the second set of sta- 
mens, but which never develops farther. Dr. Eichler's next point is very 
neatly made. He wishes to explain why the lateral stamens should 
have only unilocular anthers. The analogy of a trifoliolate leaf is here 
at a loss. But Dr. Eichler ingeniously supposes the lateral stamens to 
be homologous to the stipules of the stamineal leaf; and each lateral 
stipule, being a dimidiate organ, may be expected when antherimorphous 
to give rise to a dimidiate anther. We had paid no regard to Hype- 
coum; but we should have inferred that the normal bilocular stamen 
before each inner petal represented the second dimerous verticil of the 
androecium, which is suppressed in the rest of the order. But Eichler, 
like Payer (both without sufficient exemplification of the process of devel- 
opment), consider them to be here formed by the confluence of the lateral 
unilocular (or stipular) stamens on each side into one bilocular stamen. 
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The GnicifSBroHs flower is illfutrated by Eiohler in detail, aqd is ex< 
plained as dimerous throughout (as in Fumariac€as\ except as to the 
corolla, which is tetramerous and diagonally cruciate, the p^als there^M^ 
alternating with the sepals ; the stamens as belonging to two binary verti- 
cils : first, the short ones which are lateral, seoond, the two median pairS| 
each representing a single one divided into a pair by chorins. The sob 
peculiarity of this view is in regarding the flower as binary raUier than 
tetramerous in plan, with a remarkable exception at one verticil (which 
however, is not unparalled); and it has the advantage of completely 
homologizing the Oruoiferous with the Fumariaceous flower, and of ex* 
plaining the lower position of the shorter stamens ; and the evolution of 
the stamens is said accord with this view^ while it denKmstratea the com- 
»on or^tt of the m^nbers of the pairs of longer stamens^. The polj-* 
andry of two species of Megacarpaa is of eonrse attributed to ehorisis. 
And the Capparideous flower, in t^e Cleome tribe, follows the sanae rule, 
only with more frequent increase of the median set of stamens^ and 
sometimes of the lateral stamens also, as Dr. Eichler's observations upon 
the organogeny of Pdanuia appear to show. We presume that Ikk 
Eichler's observations may be thoroughly relied upon ; and his exposi- 
tion is especially dear and neat. a» <k 

4. Flora VUienm : a Deacriptum of the planis of the Viti or F^ 
IslandSj with an account of their JEKetoryj Uu9^ and Propertiee; by 
Bbrthold Sbbmank, Ph.D., F.L.S., F.&gA, 4fc London : Lovell Be^s 
A Co. Parts I-m, 4to ; plates 1--30, including a naap o£ the islands, 
and a pictorial view. 186i5.-^Dr. Seemann, a German, botanist naturalised 
in England, was in the Pacific twenty years ago aa botanist in the 
cruise of the Herald, the results of which were published in a fine 4to. 
volume. A few years ago, when Fbenezer ThahombaUj one of the chid& 
and self styled king of the Feejee Inlands, proposed to cede these islands 
to Great Britain, and Col. Smythe was commissioned to visit them and 
investigate their condition, Dr. Seemann was appointed to acoompssy 
him and to report upon their vegetable productions and resources (see 
this Journal, vol. xxxv, p. 446). The collection of plants made during 
this investigation, is the basis of the materials of the present Flora,to 
which several smaller collections, made during the visit of surveying 
vessels under Belcher, Denham, and Howe, and later by Dr. Seemsno'^ 
former assistant Mr. Storck, have also contributed. The mora extensive 
collection made in the U. S. South Sea Exploring Expedition under 
Commodore Wilkes, has not come directly under the author's survey, 
although many specimens are in the Eew herbarium. The work is to 
be comprised in ten parts, each of 40 pages of letter-press and 10 col- 
ored plates, all in the excellent style which characterizes the late Mr. 
Reeve's scientific publications; the materials elaborated with Dr. See- 
man n's accustomed care and ability, and the drawings from the pencil of 
Walter Fitch. The pages of the volume are enriched with those pe^ 
sonal observations of the author upon the living pknta, or their useful 
products^ which give to such a work peculiar value ; also by appended 
monographs or sketches of other Polynesian plants. The third part, 
issued at the beginning of the present year, nearly completes the Fd^ 
petalm. We cannot here venture upon any of the numerous remarks 
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>PFhioh this w6rk natutallj tu^ests to one who haft written almost all 
that had heretofore appeared upon the phssnogamous botany of the 
Feejee Islands. Much that is new and interesting is brought to light by 
Dr. Seemann ; and still more doubtless remains. An enumeration of the 
plants figured would naturally include the most interesting accessions. 
They are a new Polyalthia; JEKlnscus Storckii, too near H, Bosa-Sinen- 
ti§ ; Pimia rhamnoides^ a new genus allied to Commersonia ; Grceffia 
calyculatvL, a new Tiliaceous genus ; two new species of Mcsocarpus, one 
of them CE, Siorekii) with strikingly large and showy, bright red 
flowers ; Oalyaaccion Unctorium ; Pometia pinnatct, Forst ; SmySiea Pa- 
cifioa, a new Bhamnaceous genus, different from Ventilago in its sama- 
roid dehiscent fruit; Stemonurta Vitimm; Storckiella Vitiensis, a re- 
markable new genus allied to Cfastia; Serianthes myriadenia of Plan- 
^ dion ; Eugenia graciUpei^ A. Gray, and E. Qrayi^ n. sp.; a new species 
of Spvrosanihemumy A. Gray ; Nothopanax multijuyum {Paratropia, A. 
Gray) ; Neiopanax and Bakerai^ both new Araliaceous genera ; the latter 
14-androus, the former poly and rous, like the next, viz. PUrandra, of 
which a second species is here figured ; a new LoranthuB and a new 
Lindtnia^ both showy ; a third Bolieholobium, but too like one of the old 
species; Gardenia Vitiensia ; BlumeaMilnei; Paphia Vitienns, a very 
showy-flowered new Yaccineous genus ; Ardisia yrandis ; and a charm- 
ing new Apocynaceous plant Oarrutkersia seandenSj evidently named for 
the excellent assistant Curator of Botany at the British Museum. The 
letter-press of the later plates not yet published. Dr. Seemann here, as 
well as in his Journal, propounds his novel view that the distinguishing 
difference between AralicKeoe and Umbelliferce lies in the valvate corolla 
of the former. JBlstivation gives valuable characters, especially for gen- 
era; but it will hardly be found stable or deemed important enough to 
transfer Hydroiyle to Araliaaat and Aralia itself to UmbellifercB, as Dr. 
Seemann proposes. a. a. 

5. Botany of Auetralia, — ^While the Flora Australiensis is steadily 
advancing, partly through materials and notes forwarded to Kew by Dr. 
Muller, the labors of the latter in Australia do not flag, and the Colonial 
Government of Victoria is as active and liberal as ever in promoting 
publication. We have now before us the following recent volumes of 
Dr. Mliller's publications : 

JFrttgmenta PhytoyraphicB AustraUdy the fourth volume, 1868-4, with 
numerous plates, 8vo. 

The PlanU indigenous to the Colony of Victoria, a second volume, 
entirely of ^Lithograms" with explanatory letter*press, carrying on the 
plates from 13 to 71, besides 7 supplementary plates, royal 4to, 1864- 
65. The analyses are very full, the drawing excellent, and the litho- 
graphy would do credit to almost any country. The descriptive letter- 
press is deferred to give precedence to the corresponding volumes of the 
Elora Attstraliensis, which these plates will fittingly illustrate, a. o. 

6. Analytical Drawings of Australian Mosses ; edited by Fbrd. Mul- 
LKR. Fascicle L 8vo. 1865. Twenty plates, with brief explanations 
of the figures. — ^The species illustrated have been published by Dr. 
Hampe of Blankenburg (Brunswick), and the illustrations drawn under 
Dr. Carl Mtlller's care, at Berlin, but lithc^raphed and printed at Mel- 
bourne. The plates are remarkably good, the typography beautiful. 
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7. The Vegetation of the Chatham Islands, sketched by Ferdinand 
Muller. Melbouroe, 1865. 86 pages and 1 plates. — ^ If under any cir- 
cumstances a deep interest is attached to isolated islands, wMch harbor 
perhaps the only remnant of the vegetation or animal life of countries 
ages ago sunk beneath the ocean, this interest cannot be otherwise than 
most vividly excited in regard to the Chatham Islands, inasmuch as this 
little group is the last eastward of New Zealand, no further land existing 
under those latitudes in the wide interjacent oceanic space until the west 
coast of South America is reached." They had been visited by Dr. 
Dieffenbach and others. Bat the present exploration was made by Mr. 
Henry H. Travers, at the expense of his father, Judge Travera of Canter- 
bury, New Zealand, to whom this interesting little book is dedicated. 
Of the 129 indigenous species of plants here enumerated and discussed 
42 are dicotyledonous, 20 monocotyledonoiis, and 67 cryptogamoas. 
Only 9 phanerogamous species are peculiar to tJbe group, and one {Myo- 
sotidium nobile) generically peculiar ; nearly all the rest are found in 
New Zealand, as was to be expected. In the limitation of species. Dr. 
Mtiller takes very comprehensive view., as is exemplified in the reduction 
of nearly a dozen New Zealand Epilohia, admitted even by Dr. Hooker 
as probable species, to E. tetragonum of Europe. At the same time he 
reiterates the expression of his entire confidence in the real objective dis- 
tinctness and permanent stability of genuine species, insisting that their 
perfect discrimination is far from hopeless, and that their true distinction 
never rests on solitary or on faint characters or upon such as admit of 
exceptions ! We admire this hopeful spirit, especially in a botanist of 
such large experience. 

In the conclusion of his preface. Dr. Muller appeals to missionaries, as 
enjoying unparalleled facilities for scientific researches in lands mainly 
occupied by savages ; and, rendering due acknowledgements for what 
has already been done by them, adds that, ^' if the devoted men who 
carry abroad the word of God were more generally cognizant how often 
it is alone as yet in their power to reveal also many of the marvelloos 
works of God, — of which no spot, however desolate and lonely is devoid, 
— the universal history of nature would be much earlier written, and on 
the divine labors of the mission throughout the globe would be shed an 
additional brilliant lustre." a. o. 

8. Revision of the genus Cotmnia, Uebers, Zusammenstellung der 
Arten der Gattung Cousinia Cass.; von Dr. Al. Bunge. — One of 
the Memoirs (now separately printed) of the Imperial Academy of Sci- 
ences of St. Petersburgh, issued 1865 : the preface in German ; the sys- 
tematic part wholly in Latin. The Oriental Thistle-like genus which 
Cassini dedicated to the philosopher Cousin, founding it on a single spe- 
cies, increased by DeCandolle, thirty years ago, to thirty-four species, is 
now in Professor Bunge's systematic revision augmented to 126 species. 
It is the prominent and characteristic genus of the Assyrian and Caspian 
region. a. o. 

9. Kroky Monograph of Valerianece. Part I, Valerianella, From the 
Roy. Swedish Acad. Sciences of Stockholm. 1864, pp. 102, with 4 plates 
of analyses, large 4to. — ^The prefatory matter is Swedish ; but all the 
systematic part in Latin. An elaborate monograph of Valerianella^ kept 
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distinct from Fedia : 4*J species are described, arranged under five main 
sections, the fifth, Siphonella, Torr. & Gray, being acknowledged as 
wholly intermediate between Valerianella and Fedia, Analytical illus- 
trations are given in the plates of all the species, except the rare V, Nut- 
talliij which is probably only a state of V, longiflora, a. g. 

10. Scolopendrium officiruirum^ the Hart's-Tongue Fern of Europe, was 
first made known as an American plant by Pursh, in his Flora, 1814, 
who records it as growing '' in shady woods, among loose rocks, in the 
western parts of New York, near Onondaga, on the plantations of J. 
Geddis, Esq. This species I have seen in no other place but that here 
mentioned, neither have I had any information of its having been found 
in any other part of North America." Nuttall, indeed, in his Genera, 
1818, gives the habitat, "In the western parts of the State of New 
York, in the crevices of calcareous rocks, beneath the fehade of the Hem- 
lock Spruce (Abies Canadensis) and accompanying the Taxus Canaden- 
sis or American Yew ;" his appended v. v, implying that he had himself 
seen it alive. No specimen of his is extant ; but from some source, not 
now recollected, it would appear that his station was '* near Ganandai- 
gua," which is nearly one hundred miles west of Onondaga. Between 
30 and 40 years ago, the late William Gooper discovered the locality at 
Ghittenango Falls, 20 or 30 miles east of Onondaga ; and this has re- 
mained the only really known station of the plant in North America, 
until the recent discovery of another (in 1857) at Owen Sound on Lake 
Simcoe, by Prof. Hincks of Toronto. 

We have now to announce the fortunate discovery of a new station in 
the United States, — 6ne which, if it be not the very locality of Pursh's 
original discovery, cannot be far from it, being within a few miles of 
Onondaga, and upon ground which in Pursh's time must have been in- 
cluded in that township. The discovery was made, in March last, by 
Lewis Foote, Esq., of Detroit, in the township of DeWitt, upon the line 
of the Syracuse and Binghamton Railroad, about five miles from Syra- 
cuse. It was found in a deep rocky ravine, where, upon a hasty survey, 
it seemed to be plentiful. We are indebted to the lucky discoverer for 
a dried specimen. ' a. o. 

11. Musci Boreali- Americanly sive Specimina Exslccata Muscorum in 
Americce Repuhlicis Foederatis detectorum ; conjunctis studiis W. S. 
ScjLLivANT et L. Lbsqcjbreux. Editio Secunda. Golumbi Ohioensium, 
sumptibus Auctorum, 1865. — ^The first edition of this most important 
collection was issued ten years ago, and the sets were almost immedi- 
ately taken up, as they well might be. For their actual cost — thank» 
to Mr. Sullivant's liberality and strong desire to encourage a favorite 
study — was fully twice the price at which they were offered. An ac- 
count of the work will be found in this Journal for May, 1867, vol. xxiii, 
new series, p. 438. To this notice we would refer those interested in 
Muscology, remarking that the statements there made are equally, true 

S mutatis mutandis) of the second edition now before us. This bears the 
late of 1865, the tickets and other letter-press having been printed a 
year ago. But the sets are only now issued (April, 1866), other engage- 
ments having prevented Mr. Lesquereux from giving his whole time dur- 
ing the past year to completing their preparation, which has been a long 
Aiff. JouB. Soi.— Sboond Sbbibs, Vol. XLI, No. 123.— Mat, 1866. 

53 
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and severe undertaking, requiring the microscopical examination of an 
immense number of specimens, and the patient selection and distribution * 
of the elaborated materials by which each set is made so complete. 

This new issue is not a mere reproduction of the former, but i» much 
augmented. While that contained a little over 400 species or marked 
varieties, this contains 586. Those of the old tickets which are un- 
changed are reprinted with a new sequence of numbers, which was an- 
avoidable in order to bring the new accessions into their proper places. 
The novelties which enrich these sets are partly Califomian, contributed 
mainly by the zealous Bolander; partly from the Rocky Mountains, by 
Mr. K Hall, and many new eastern species, which have been detected hj 
Messrs. James, Peck, Austin, Clinton and Ingraham, as well as by Mr. 
Lesquereux himself. A few of these are necessarily rather scantily rep- 
resented ; but the specimens are usually very abundant and choice. In 
this as in other respects the work is, so far as we know, wholly un- 
rivalled. From data known to us we estimate that the present issue has 
cost fully $100 per set or copy. They are sold at $35 in gold, or £/l 
sterling, or 175 francs. Each copy is accompanied by an 8vo pamphlet 
of 96 pages, being a reprint, in convenient form, of all the tickets, charac- 
ters of new forms, and in^dex. Applicants will address Mr. Leo Lesque- 
reux, at Columbus, Ohio. ▲. a. 

12. Mind in Nature or the Origin of Life and the Mode of Develop- 
ment of Animals ; by Prof. H. J. Clark. — A brief notice of this book 
appeared in the last number of this Journal, indicating the nature of the 
work, and some of the leading subjects discussed. To present an ade- 
quate review would require a more extended article than is consisteDt 
with the space allotted in this Journal. 

The first five chapters are devoted chiefly to discussions of the various 
modes of reproduction and increase among animals, and the analogous 
phenomena of the regeneration of lost parts, and the persistence of " vi- 
tality" in decomposing tissues. 

In the first chapter the curious structure and habits of the lowest Rhi- 
zopods, Amoeba^ Difflugia^ &c., are very clearly presented, showing that 
even in these, the simplest of animals, the functions of prehension, diges- 
tion, circulation, locomotion, and a certain kind of nervous sense exist, 
even while the whole organism apparently consists merely of a minute 
drop of semi-fluid matter without walls or definite form. 

The subject of spontaneous generation is then discussed, and the recent 
interesting experiments of Prof. J. Wyman are brought forward to prove 
that this manner or origin of life is one in actual operation. 

From those experiments, published in this Journal, July, 1862, he 
draws conclusions far broader than their author felt justified in doing, and 
which do not appear to us logical, even if the spontaneous origin of these 
low forms of life be admitted. On this point remarks have been made by 
Professor Dana, on page 286. It seems premature, at least, to consider 
spontaneous generation as actually established by such experiments. If 
this be the true explanation of the phenomena, why should not the living 
forms have appeared equally in all the flasks ? for in some cases they did 
not appear at all, while in other similar ones they appeared in great num- 
bers. Admitting that the treatment was such as to have utterly destroyed 
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all germs existing in the fluids, and the air admitted into the flasks, can 
it be said that we know enough about the physical structure and poros- 
ity of glass to say that the germs of these almost infinitely minute organ- 
isms may not even penetrate its substance ? Physicists claim and ex- 
periments prove the porosity of all solid bodies, and we do not yet know 
the limits to the minuteness of animate beings or their germs. 

In this connection it should not be forgotten that the power of the 
best microscopes is limited, and . that objects of less than a determinable 
size, are still invisible. Lines ruled on glass by mechanical means, cease 
to be resolvable by the best lenses when the distance between them ap* 
proaches '00001 of an inoh^ and there is no good reason to suppose that 
living germs may not exist far more minute than this. 

We have dwelt upon these sources of doubt with regard to such ex- 
periments because the leading arguments of the first part of Prof. Clark's 
work are based almost wholly upon the results of Prof. Wyman's exper- 
iments. We would not be understood as asserting that the spontaneous 
origin of living beings under such circumstances is impossible ; but only 
that we need additional evidence. 

AmoDg the most interesting portions of the work are the explanations 
of the origin and early condition of ovarian eggs, and the changes they 
undergo as development proceeds. The %gg considered as the lowest 
condition of animal life is shown to consist at first of a mere spherical 
aggregation of albuminous and oily matters, like a simple cell, but with 
a bipolar character, i. e. the albumen concentrates at one side of the 
spherical mass, and the more oily portion of the yolk on the opposite side. 
While, the eggs of Infusoria never attain a more complicated structure 
than this ; in those of higher animals a further change takes place re- 
sulting in the formation of the so-called germinal vesicle and germinal 
dot, which is to be considered only a continuation of the process -com- 
mencing with the imperfect separation of the albumen from the oily por- 
tion in the lowest form of the ^ggy the difference being only in degree 
and not in kind. The egg is regarded as an animal from the first, but 
comparable only to the lowest forms of infusorial life. The continued 
development of the egg or embryo is shown to depend more or less upon 
secondary causes, — most so among the lowest animals, — and in this re- 
spect a comparison is made with those germ-like forms supposed ta 
originate and develop wholly through secondary causes. 

In this connection the structure of various Infusoria is finely illustra- 
ted, and the gradual a<^vance in organization from Amceba and similar 
forms, through sponges, Actinophrys^ Polycystince, Zobteira and Pa- 
dophrya upward to the higher Infusoria, is well shown ; the object being 
to show the parallelism between the development of the egg and the 
zoological series, and that there is '^ no sudden transition from the condi- 
tion of on egg to that of an animal,^^ The change induced in the ovarian 
egg by fecundation^ without which the egg, in general, cannot develop 
beyond a certain point, and has no independent life, is apparently not 
regarded as of so vital importance by Prof. Clark as by most writers, very 
little being said concerning it. To us this would appear to be the start- 
ing point of the new being as an independent existence, rather than the 
formation of the ovarian egg. 
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The third and fourth chapters, devoted to the phenomena of reproduc- 
tion by budding, and by fissiparity, with the curious experiments in arti- 
ficial division and grafting of Hydra, <Spc., cannot fail to interest every 
one. It is accompanied also by lucid descriptions and beautiful figures 
of Actiuide, Stentor, Acalephs, such as Hydra, Aurelia, Coryne and Rhi- 
zogeton, the tape-worm, Myrianida, <Spc., which are seldom equalled in 
popular works. The author well illustrates reproduction without eggs, 
so well known among the lower animals, as accessory to ovarian genera- 
tion ; but these phenomena do not appear to us to lead any nearer to spon- 
taneous generaiioriy for in all cases a parent is necessary to vitalize the sep- 
arated part, however minute it may be, and we cannot agree with him in 
comparing artificial division to '^decomposition,'' either in the case of 
the Hydra^ Planaria or Amoeba. The latter *' may be divided, and even 
divides itself, more minutely than the Hydra allows; in fact there is no 
conceivable limit to the minuteness with which it may be cut up," "and 
yet each subdivision moves and seizes its prey just as does the main stock 
firom which it was separated." 

The somewhat analogous phenomena observed several years since by 
Prof. Clark, in the muscular fibres of Sagitta, sheep, &c, and the ciliated 
cells of Aurelia, which separate during decomposition of the tissue and 
move about freely like low forms of Infusoria, are fully described in this 
connection, and the theory of the spontaneous origin of life in decaying 
matters is thus reinforced. Could it be shown that any of these de- 
tached and moving cells continue to live and either reproduce themselves 
or develop into any higher forms, the origin of life in the sealed flasks 
would be really accounted for. Otherwise we cannot agree with the 
author that " Amoeba (and Rhizopoda in general) in one sense a one- 
celied animal, has scarcely a higher state of vitality than the decomposed 
sheep-muscle, or Aurelia-cells," (p. 99). Nor can we agree with him in 
comparing to the decomposing matter in the flasks an undeveloped hen^s 
figg, depending though it may for its development upon heat and air, 
just as the hatched chick depends upon the same physical causes for con- 
tinued life and growth, even if " not acted upon by this physical agent, 
heat^ it would remain in a low state of vitality, perhaps as low as any 
decomposing muscle or tendon, and finally it would decay." 
i The statement that " in the egg we have an uncomposed substance, and 
in the decaying muscle we have an animal returning to its former uncom- 
posed state," certainly does not do justice to the vital principle, latent 
though it may be, that exists in the egg and only needs the stimulus of 
heat and oxygen to give rise to the complicated organization of the 
chick. Nor does it agree with the author*s previous statement (see p. 52) 
that " an egg is not to be looked upon as a distinct body which preexists 
the animal, but rather that it is the animal itself^ from the moment when 
it begins to form in the ovary of the parent." " The egg is merely the 
Jlrst stage of growth of an animal, and it is not separated from the suc- 
ceeding phases any more than these latter are from each other." Cer- 
tainly the condition and fundamental nature of the egg, cannot in any 
sense, be correctly compared to decomposing muscle. 

The processes of digesting food and changing it into the living tissues 
of the body, whether of man or Amoeba, is compared to the assumed 
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change of decomposing organic matter in the sealed flasks to living or- 
ganisms, and the question is asked, *^ why may not different kinds of ani- 
mals arise from any decomposed matter ?" If the vital force or life- 
giving principle, whatever it may he, can he shown to exist in such de- 
caying matter, the origin' of the organisms could he as readily understood 
as are the changes of dead food into the living hody, under the influence 
of the vital forces, in the processes of digestion and nutrition. Until then 
we cannot admit that the comparison is a logical one. The discussion of 
the primordial condition of animals, or the condition in which they were 
originally created, whether in the egg or adult state, is one which may 
well excite attention, hut which we will not here attempt to consider. 

Part Second of the work is devoted to a consideration of the structure, 
relations, and classification of animals, and ahounds with excellent de- 
scriptions and illustrations of the structure of species from the various 
classes, and is a very valuable addition' to the few popular American 
works upon the structure of the lower animals. The portions relating 
to Infusoria and the lowest forms of other groups are particularly valu- 
able. Most of the very excellent illustrations in this, as in other parts 
of the work, are original, and many are new. The author here adopts 
the four grand divisions of Cuvier, with modifications, and with many 
others believes that the Protozoa constitute »>Jifth division, as distinct from 
the others as those are among themselves, but he regards them as merg- 
ing gradually into each other, as clouds that touch and mingle somewhat 
at their borders. The bipolar relations in the organization of all ani- 
mals, and the bilaterality which is equally a fundamental feature of all, 
are well brought out and illustrated, and it is shown that this is as char- 
acteristic of Badiaia as of the higher groups, and it is claimed, beyond 
doubt justly, that the more or less radiated appearance is subordinate to 
bilaterality. 

Two chapters are devoted to an examination of vanous forms of the 
lower ciliated Infusoria, and to comparisons between them and low vege- 
table forms, ciliated plant-spores, &o. The Volvox is not neglected in this 
connection, and is left, as it were, suspended between the animal king- 
dom on one side and the vegetable kingdom on the other. Several new 
forms are described and figured, and much valuable information added 
o our knowledge of these beings. 

A chapter is devoted to the structural features and characteristics of 
each of the five great groups, and in each there is much valuable and in- 
teresting matter, and many original contributions. The anatomy of 
Epistylis, Paramecium, Pleuronema, Dysteria, among Infusoria ; Metri- 
dium and Cereus, Caudina and Asteracanthion among Radiata ; Pectina- 
tella, Fredricella, Ostrea, Helix and Loligopsis of Mollusca ; is in each case 
illustrated by original figures and descriptions. The excellent figure 
(ll?) given as Psolus phantapus seems to us to represent rather Cuvie- 
ria squamata D. & K. as we have observed it when fully expanded in 
its native haunts. Possibly an error in the identification of the species 
has occurred here, but for the author's purpose either form would serve 
equally well. 

The characteristic feature of Protozoa is stated to be spirality or ob- 
liquity, superimposed upon bilaterality. It would seem, however, to be 
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a question whether spirality is not characteristic of all lifey whether ani- 
mal or vegetable, and is only more apparent in the Protozoa because not 
obscured, as in higher animals, by various other relations. The Zoophyta 
(Badiata) are said to have ** a type of organization in which the various 
organs repeat themselves, more or less, between the back and the abdom- 
inal mid-line of the body ; that is to say, they are laterally repetitive on 
each side of an imaginary plane which divides the body exactly into 
right and left halves.*' This definition expresses the true relation of parts 
very accurately. We have hitherto employed a similar one in class leo- 
tures, — namely : that the type is characterized by the repetition of similar 
longitudinal segments or homologous elemente on the two sides of a Ion* 
gitudinal plane, while in Articulates homologous elements of a different 
kind are repeated serially along the longitudinal axis. 

The idea is precisely the same in each case. The MoUusca are com- 
pared in a similar way to the other groups thus : — ^ The Zoophytes are 
from|back to front, dorso-ventrally, polymerous ; the Artioulata are from 
tail to hetfd uro-oephally, polymerous ; and the Mollusca are monomerous.^ 

By a detailed comparison between Protozoa and 2iOdphyta, Protozoa 
and Mollusca, Protozoa and Articulata, Zo5phyta and Ardculata, and 
Bryozoa and Zoophyta, it is shown that there are no actual transitions 
from one of the Av^ great divisions to another. Some of the curious 
mimetic forms and embryonic resemblances are illustrated, and in a later 
chapter some forms, considered as transitions from one elaee to another 
within the great groups, are described. 

The third part of the book is devoted to a brief account of the devel- 
opment from the egg of various kinds of animals. It is here shown that 
each of the five great divisions has a distinct and characteristic mode of 
development and growth. The embryology of Podophrya, Paramecium 
and Stentor illustrates the process in Protozoa ; Actinia and Holothuria 
in Zoophyta; Lymnsea in Mollusca; Mystacides in Articulata; and 
Chelydra serpentina in Vertebrata. In connection with the latter the 
author, as in other parts of the work, lays personal claim to investiga- 
tions made for and published in Agassiz's Contributions to the Natural 
History of the United States. 

However much other naturalists may differ from our author in many 
details, and in his generalizations and conclusions, the work cannot but be 
welcome to every one who, in seeking the truth, desires to see every side 
of these questions fully and fairly discussed. In no other way can we 
hope ever to attain the fundamental truths in nature, a. e. v. 

13. The Urine in Health and Disease^ being an exposition of the com- 
position of the Urine, and of the pathology and treatment of urinary 
and venal disorders ; by Arthur Hill H ass all, M.D., Senior Physician 
of the Royal Free Hospital, etc. 2d ed., 416 pp. 12mo, with numerous 
engravings. London, 1863 (John Churchill & Sons). — A thorough and 
complete work on the urine, illustrated by numerous beautiful drawings 
representing the crystallizations of urinary deposits, tissues, etc., as ob- 
served in the field of the microscope. 
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rV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. National Academy of Sciences, — ^The National Academy of Sciences 
commenced its semi-annual session in Washington, D. C, on the 24th of 
January last. 

The following are the titles of the communications presented during 
the session: 

" On the silver reduction process of Nevada, with statistical tables and metal* 

lurgical data, by Prof. B. Siluman.** 

"On R new general method of volumetric analysis, by Prof. W. Gibbs.** 

'* On sodium amalgam and its applications in saving precious metals, especially 

gold, by Prof. B. SiiIliman." 
**0n the limits and character of the vision of American Soldiers as deduced by 

the Statistical Department of the Sanitary Commission, by Dr. B. A. Gould." 
" On the primary triangulation of the Coast of New England, by Prof. A. D. 

Bag HE, Superintendent U. S. Coast Survey; communicated by J. E. Hilgard. 
" On the relation of Language to Ethnology, by Prof. W. D. Wbitnby.*' 
** On certain mineral districts of Arizona, by Prof. B. Sillihan." 
*'0n California petroleum and the products of its distillation, by Prof. B. Silli- 

MAN." 

" Observations on the Annular Eclipse of October, 1866, made at Lebanon, 111., 
by Prof. Stbfhicn Alkxandbb." 

Biographical memoirs of deceased members of the Academy were 
read as follows: Of the late General Joseph G. Totten, Chief Engineer 
U. S. Army, by Gen. J. G. Barnard ; of the late Prof. Benjamin Silli- 
man, by Prof. Alexis Caswell ; of the late Capt. James M. Gilliss, U. S. 
Navy, Supt. Naval Observatory, by Dr. B. A. Gould. 

Tlie office of Vice-president, made vacant by the resignation of Pro- 
fessor Dana (in consequence of the state of his health) was filled by the 
election of Prof. Henry. 

Of the Committees appointed at the request of Departments of the 
Government to conduct certain investigations, that on Magnetic Devia- 
tions in Iron Ships, and that on Experiments in working steam expan- 
sively, reported progress. 

The Committee on Uniform weights, measures, and coinage, made the 
following report, which was adopted by the Academy, and ordered to be 
communicated to the Treasury Department and to the Congressional 
Committee having charge of the same subject : 

'* The Committee are in favor of adopting ultimately a decimal system, 
and in their opinion the metrical system of weights and measures, 
thongh not without defects, is, all things considered, the best in use. 

The Committee therefore suggest that the Academy recommend to 
Congress to authorize and encourage by law the introduction and use of 
the metrical system of weights and measures ; and, with a view to famil- 
iarize the people with the system, the Academy recommend that provis- 
ion be made by law for the immediate manufacture and distribution to 
the Custom Houses and States of metrical standards of weights and 
measures; to introduce the system into the post offices, by making a 
isingle letter weigh fifteen grams, instead of fourteen and seventeen 
hundredths, or half an ounce ; and to cause the new cent and two cent 
pieces to be so coined that they shall weigh respectively five and ten 
grams, and that their diameters shall be made to bear a determinate 
and simple ratio to the metrical unit of length." 
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The next session of the Academy will be held at Northampton, Mass., 
commencing on the Yth of August. 

2. Note on Illumination of opake obfeets under the Microtcope ; by 
H. L. Smith, Kenyon College. — In several scientific Journals of England, 
the little contrivance first described by me in the September No. of this 
Journal, 1865, is noticed and variously commented upon. With an ap- 
parent unwillingness to acknowledge any merit outside of themselves, the 
writers of these notices have dwelt especially upon certain fomded im- 
provements, made by Messrs. Powell & Leland and Smith Beck &; Beck, 
as the really valuable parts of the invention. Es(9ecially is this the case 
with the slight notice in the January number of die ** Quarterly Journal 
of Microscopical Science," and the more extended one in the January 
number of the '* Intellectual Observer," where the substitution of a glass 
plate for the metallic reflector, is spoken of in the highest terms. Now 
if my article had been, read, these writers would have seen that this sub- 
stitute had been tri^d, and abandoned by me. Even if it it an improve- 
ment and I have misjudged, still it is not original with the celebrated 
opticians who are so lauded for the invention. It is not true, as stated 
in the notice which is quoted from the '* Reader" in the last number of 
this Journal, p. 283, that the metallic reflector cuts off half the pencil ; 
an assertion which is also made in the " Microscopical^ Journal." Less 
than one-third, is amply sufficient to give a much stronger illumination 
than the whole of the glass substitute proposed[; and with this great 
advantage, that the fog, or glare, which attends central illumination, may 
all be eliminated ; and, upon diatoms especially, a vastly superior illu- 
mination may be obtained. The improved "Illuminators" are now fur- 
nished with an extra movable diaphragm above the illuminating reflector, 
which, although it diminishes the angle somewhat, greatly improves the 
definition, by prevention of irradiation when the object is very brilliant; 
it leaves however the whole angle effective for illumination. I certainly 
would be the last one to object to any real improvement which the Eng- 
lish opticians might make ; but do protest against being entirely ignored, 
as in the number of the "Microscopical Journal" for January, 1866, 
where a contrivance, already described by me, is so carefully alluded to, 
that no one would for a moment suppose that any credit was due except 
to Messrs. Powell & Leland, and Smith & Beck ; the very slight^ allu- 
sion to the "American contrivance" being a disparaging one, and stating 
an untruth. How far Messrs. Powell h Leland and Smith ^ Beck are 
responsible for this does not yet appear. In justice I must except the 
notice in the Chemical News which is more candid. It is painful to be 
obliged to make these remarks, and most sincerely it is to be hoped that 
no further occasion will be?given for complaint England can well afford 
to be generous. 

8. New Eruption of Mauna Loa ; by Rev. Titus Coan. (Editorial 
correspondence, dated Hilo, Feb. 27, 1866.) — Another eruption has re- 
cently commenced' on Mauna Loa. The light was first seen on the night 
of the dOth Dec, 1865, at the. very summit of the mountain. From 
that day to the present the eruption has continued with varying intensity. 
Sometimes the light is quite brilliant, shedding a glow over all the 
higher portions of the mountain, sending down its reflection upon our 
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town and landscape, and throwing its ruddy sbeen upon the clouds, 
tn the day time the smoke goes up like the smoke of a great furnace. 

It is not, however, at all times equally active, and occasionally we 
imagine that it has become extinct. But we are soon undeceived by 
new manifestations, sometimes appearing as if the molten lavas were be- 
ing ejected high in the air. 

As yet there has been no lateral outbreak and no longitudinal flow* 
The eruption is evidently in the vast summit crater Mokuaweoweo, 
where Wilkes encamped, and the action has been confined to this point 

We have looked for an overflow, or for a cleft in the walls of the 
crater for the discharge of the lavas, but none may occur. The crater is 
so deep and ample that the active forces of the eruption will, probably, 
be expended in the abyss where the fires are now raging. 

During this summit eruption we have noticed Eilauea with great inter- 
est, and have had numerous reports from there. We do not get evidence 
of any sympathy between the two craters. Old Pele is, as usual, with 
no apparent increase or diminution in her activity. 

We have had inuch thunder and lightning this winter, with tempestu- 
ous winds, hail and snow. The falls of snow upon the mountains have 
been frequent and heavy, extending almost to their bases. 

3. American Association for the Advancement of Science. — We ob- 
serve, with pleasure, that measures are in progress to revive this Associa- 
tion after a suspension of its operations for nearly six years. An invita- 
tion has been tendered to the Association, by the citizens of Buffalo, to 
make that city the place of holding the first meeting after the revival ; 
and this invitation has been accepted in behalf of the Association by its 
President, Dr. F. A. P. Barnard, of Columbia College, with the sanction 
of the Standing Committee. According to present expectation, the meet- 
ing will take place about the middle of August; but should the threat- 
ened epidemic become seriously prevalent in the country, a later date 
will be fixed on. When the time shall have been positively determined, 
circular notices will be issued to the members, by the permanent Secre- 
tary, Prof, levering, of Harvard University. 

The Association, previous to the discontinuance of its annual meet- 
ings, proved itself a useful means of promoting a spirit of scientific 
inquiry in the country, and awakening a popular interest in scientific 
progress. The suspension of its operations, a misfortune in itself, was 
one of the consequences of the greater misfortune in which the whole 
country became involved by the attempt, now at length happily baffled, 
to overthrow the government We anticipate both pleasure and profit 
to the votaries of science in the country from the renewal of those peri- 
odic reunions, which always brought with them a social interest supe- 
rior perhaps to the scientific ; and we cannot but hope that the Associa- 
tion may prove to some extent instrumental in healing the wounds crea- 
ted by civil war. 

4. On Magnesia in hydraulic cements ; by H. St.Clairb Deville. — 
At the session of the Paris Academy of the 4th of December last, De- 
ville showed that magnesia, kept for some weeks in pure water sealed up 
80 that the air is excluded, combines with water, and forms a hard and 
compact crystalline translucent substance, consisting of magnesia 68*3, 
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water 31*7, or a simple hydrate of magnesia. He has made copies of 
medals, like those of plaster, from magnesia thus hardened under water. 
Balard^s magnesia, 'calciDed at a red heat, he says, has hydraulic qualities 
which are manifested with a rapidity that is most admirable ; though 
when calcined at a white heat, the property is almost wholly lost A 
mixture of pulverized chalk or marble and magnesia in equal parts fur- 
nishes with water a paste which is a little plastic, but which after being 
•ome time in water affords products "of extreme solidity," and he pur- 
poses to use thjd mixture for making busts of artificial marble. Plaster 
mixed with magnesia diminishes the hydraulic properties. 

On calcining dolomites rich in magnesia at a low temperature, below 
red heat, the powder solidifies under water very rapidly, and gives a 
stone of a hardness which is " really extraordinary." If calcined at a 
somewhat higher temperature so that a little lime is produced in the 
mass, the hardening still takes place, but the lime forms veins of pure 
aragonite in the mass, free from magnesia, the fibers of which are seen 
to be distinct hexagonal prisms under the microscope. When the dolo- 
mite is heated to redness, and all the lime is reduced to the state of 
quicklime the hydraulicity is lost. In the above results, the magnesia is 
the hydraulizing ingredient, it soldering together the particles of carbon- 
ate of lime exactly as in the mixture of magnesia and marble dust 

The magnesian materials obtained by Deville have been exposed for a 
long time to the action of sea water in the port of Boulogne by Mr. P. 
Michelot, and have stood perfectly the trial. Deville observes that the 
results explain the successful trials of Mr. Yicat from mixing magnesia 
with marine cements. They lead him to hope that we may thus find 
extensive use for a substance which, through the admirable processes of 
Mr. Balard, is now furnished at a very low price, and in indefinite quan- 
tities. — Les Mondeff, Dec. 7, 1865. 

6. Meteorites of Aumale, Algeria. — A fall of meteorites took place on 
the 25th of August last between 11 and 12 m., in Algiers, in the district of 
Aumale, and 50 kilometers north of that village. The mass taken to Algiers 
weighed 6-8 kil., but the whole meteorite is estimated at beyond 25 kil. 

On the same day and hour, a second meteorite fell in the region of the 
tribe of Senhadja, "fraction des Beni-Ouelben," 4800 meters N. 12** E. 
from the place of fall of the former, in 0** 20' E. and 36** 27' N. This 
second specimen was about as large as the first, and was like it also in 
having approximately the form of a parallelipiped. 

The meteorites consist mostly of a fine-grained ash-gray stony sub- 
stance, scratching glass easily. In this base small metallic grains are 
disseminated, part composed of nickeliferous iron ; numerous of a yellow 
bronze color, acting like monosulphuret of iron ; some of brass-yellow 
possessing the characters of ordinary pyrites ; black grains of chromiron 
in regular octahedrons with truncated edges. The specific gravity of the 
meteorite is 3*65. One marked peculiarity is the presence of salts soluble 
in water, consisting of chlorid of sodium with some carbonate of soda. 
The thin crust of the meteorite is dull black, slightly rugose. Within 
the mass there are planes, nearly flat which are striated evidently by 
the friction of the two surfaces. — lb., Feb. 15. 

6. Large mass of meteoric iron. — A mass weighing 8287^ lbs. (3,750^1.) 
was received last year at the British Museum from Australia. — /6., Aug. 10. 
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7. Remains of the Post-tertiary Mastodon or Elephant in Montana, 
— ^The " Montana Radiator" states that a large molar tooth and a tusk 
of an elephantine animal have recently been found in the ** claim of Dr. 
Fales" in Last-Chance Gulch opposite the end of Broad street, seventeen 
feet below the surface, and four feet from the rock beneath. The tusk is 
15 feet long, and 4 feet from the smaller extremity it is 27^ inches in 
circumference ; it was found 25 feet farther up the gulch than the tooth. 

8. Artificial Ivory. — The best imitation of ivory — a kind now much 
used — is made by dissolving either caoutchouc or gutta-percha in chloro- 
form, passing chlorine into the solution until it has acquired a slightly 
yellow tint, washing it well with alcohol, then adding, in fine powder, 
sulphate of baryta, sulphate of lime, sulphate of lead, alumina or chalk, 
in quantities proportioned to the density and tint desired ; then hardening 
it, and finally subjecting it to heavy pressure. An ivory-like substance 
is thus made which is of great hardness and will receive a high polish. — 
Les Mondes, Nov. 9, 1 865. 

9. Solution of Silk, — A solution of silk may be made by boiling it 
•with a concentrated solution of chlorid of zinc over an excess of oxyd of 
the same metal, until it no longer discolors the tincture of litmus. By 
dialysis, the silk may be obtained again in a colorless inodorous form. — 
lb., Jan. 4. 

10. New artificial light for photography, — Mr. Sayers, of Paris, obtains 
a light almost equal in power to that of magnesium, and much cheaper, 
from the combustion of a mixture of 24 parts of well-dried and powdered 
nitrate of potash with 7 of flowers of sulphur and 6 of red sulphuret of 
arsenic. The mixture costs only 12 cents a kilogram. — /&., Jan. 4. 

11. I^ew test for distinguishing Cane sugar from the sugar of Grapes. 
— H. Leplay observes that the sugar of grapes blackens bichlorid of 
carbon, while cane sugar does not. — lb., Dec. 14, 1865. 

12. Petroleum in Archangel, — A source of petroleum has been found 
in Russia, in the government of Archangel, near a streamlet which runs 
into the river Betchora. The oil taken from it can be conveniently brought 
to the interior of the empire by the ordinary routes to Kama, and from 
there to the different regions along the Volga. — lb., Dec. 7, 1866. 

13. Petroleum of Zante, — A company has been formed for working the 
abundant sources of petroleum in Zante, one of the Ionian islands, sources 
^hich have been flowing, at least, for 2000 years, and which are well 
described by Herodotus. — lb., Oct. 2, 1865. 

1 4. Discovery of Stone-implements on the Island of Elba by Mr, Foresi. 
— Nine-tenths of the ancient implements found by Mr. Foresi on Elba 
are made of kinds of stone not occurring on the island, some consisting 
of obsidian from Naples, and others of material which has come from a 
greater distance. It is a question, therefore, whether they were intro- 
duced by invaders, or by commerce. — lb., Oct 19, 1865. 

15. Polar expedition of Prussia and Austria, — This expedition leaves 
this spring, will first go to Spitzbergen, and make Hammerfest, the bay 
of which never freezes, its base of operations. On Spitzbergen -it pro- 
poses to explore the coal beds noticed there more than a century since 
by the Dutch. It will next explore Giles land, and then pass on west- 
wardly as far as possible toward the pole, to resolve the question of the 
open sea ; and reaching Greenland, will explore the coast, going north 
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ward. Finally the expedition will turn eastward, cross in all directions 
the sea of Siberia, and if chances are favorable, will return by the polar 
aeas of America. The time allotted for the expedition is eight months. 

16. Geological Survey of California, — The Legislature of California 
has recently made an appropriation of 45,000 dollars for the continua- 
tion of the geological survey so well begun and carried forward by Prof. 
Whitney. 

17. Copley Medal. — ^The Copley medal for 1865 has been given to 
the eminent French mathematician, Mr. Chasles. 

OBITUARY. 

Dr. Whewell died on Tuesday, March 10, at twenty minutes past five 
p. M., at the Lodge, Trinity College. He was born at Lancaster in 1795. 
His parentage was humble, and it is said that his father intended to de- 
vote him to his own handicraft, but he was sent to the free Grammar 
School of Lancaster, and proceeded in due course to Trinity College. 
His position in the Mathematical Tripos as Second Wrangler, followed 
by the acquisition of the Second Smithes Prize, proved the possession of 
the intellectual powers which he cultivated up to the day when he suf* 
fered the accident which has since proved fatal. In due time he became 
Fellow and Tutor in his college. In 1828 he was elected Professor of 
Mineralogy, succeeding Dr. Clarke. It was in connection with the Brit* 
ish Association (of which he was President in 1841) that he drew up the 
"Reports on the Tides " and on tbe "Mathematical theories of Heat, 
Magnetism, and Electricity,^' which rank among the first of his mathe« 
matical productions. Before this he was chosen to write the " Bridge- 
water Treatise on Astronomy," which perhaps suggested to him the "His- 
tory of tbe Inductive Sciences," published in 1837, followed in 1840 by 
the " Philosophy of the Inductive Sciences," which are undoubtedly the 
works by which he will be best known in after years. In 1832 he re-' 
signed the rrofessorsbip of Mineralogy, but in 1838 accepted the Pro- 
fessorship of Moral Philosophy, which he held till 1855. In 1841, dur- 
ing the Ministry of Sir Robert Peel, he was nominated to the Mastership 
of Trinity, on the resignation of Dr. Wordsworth, As professor of Moral 
Philosophy he founded prizes for the encouragement of that study, which 
he himself always pursued wiih avidity. He edited Sir James Mackin- 
tosh's " Introduction to the study of Ethical Philosophy," published a 
couple of volumes of his own on "Morality," and among his latest pro- 
ductions were some translations of the "Ethical Dialogues of Plato." 
Besides University text-books, he published "Lectures on Political Econ- 
omy," an edition of the works of Richard Jones on " Political Economy," 
"Architectural Notes on Churches in France and Germany," and "Some 
Specimens of English Hexameters," published in a book containing sim- 
ilar efforts by Sir John Herschel, the late Archdeacon Hare, and Mr. 
Lockhart.— ^earf^r, March 10. 

Mr. Wii,LiAM Thomas Brande, D.C.L., F.R.S., the well-known chemist 
of the Royal Mint, died at Tunbridge Wells on Sunday, February 18tb, 
aged eighty, being born in 1786. In 1803 he communicated several papers 
to Nicholson's Journal, one on guaiacum, which was read before the 
Royal Society. In 1808 he lectured on chemistry at Dr. Hooper's in 
Cork Street. Then he was connected with the Medical School in Wind- 
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mill Street, and served as a teacher and demonstrator of chemistry. In 
1809 he became F.R.S^ received the Copley Medal in 1813, and from 1813 
Ao 1826 was Dr. Wollaston's successor as senior secretary to the society. 
In 1812 he became a Professor of Chemistry and Materia Medica to the 
Apothecary's Company, and in 1851 was elected Master. In 1813, on 
Sir H. Davy's recommendation, he was appointed Professor of Chemistry 
at the Boyal Institution, and delivered lectures for many years in con- 
junction with Mr. Faraday, and was also associated with him as editor of 
the Quarterly Journal of Science. In 1825 he was appointed superin- 
tendent of the Die Department of the Mint; in 1836 Fellow, and in 
1846 Examiner, of the London University. Besides the *^ Manual of 
Chemistry," he was author of " Outlines of Geology," " Dictionary of 
Science and Art," &c. — Reader^ Feb, 24. 

Dr. Wm. M. Uhler. — Dr. Uhler, a chemist of some note, and an excel- 
lent friend of science, died at Philadelphia on the 27th of November last. 

V. MISCELLANEOUS BIBLIOGRAPHY. 

1. Carte Agronomique des Environs de Paris ^ dress^e, avec Pautorisa- 
tion da Mimstre de la Guerre, sur la carte topographique de L'£tat- 
Major, public conform^ment a une deliberation de la Commission D6- 
partementale, et ex^cut^e d'apres les ordres de M. le baron G. K Hauss- 
inann, S6nateur, Pr^fet de la Seine, par M. Delessb, Ing^nieur des Mines 
du Department de la Seine. Paris. (J. Dumaine.) — This map, as its title 
indicates, is designed to show the agricultural features of the region 
about Paris, embracing a territory of about 556 square miles (English). 
It is very complete in its details, and exhibits at a glance the most 
characteristic features of the soil, as well as the topography of the 
country. The primary division into soils that are calcareous, and those 
that are not, and again into those rich in humus, and those poor in that 
substance, are indicated by colors, as on an ordinary geological map. The 
topography, roads, forests, pastures, gardens, and vineyards are shown in 
the printing by well known methods. By an ingenious system of lines, 
dots, or characters, arranged according to certain orders, and printed in 
colors, the minuter characters of the soil are shown, such as the compar- 
ative prevalence of sand, loam, clay, gravel, siliceous or calcareous stones, 
and carbonic acid ; and moreover by letters and figures also in colors, the 
per-oentages of these several ingredients are successfully shown. The 
map has not only the merit of great ingenuity, but possesses a high 
value to the agriculturist, and is a text-book in itself. It is executed on 
A scale of ^xT^^nr, (about l^ inches to the mile,) and the mechanical exe- 
cution is in the best style of the art. It is a most valuable addition to 
agricultural science, and embodies the results of an immense amount of 
labor. w. h. b. 

2. Sveriges geologiska Undersbkning — Swedish Geological Survey, 
under the direction of Professor Axel Erdmann. — The publication of 
the Geological Chart of Sweden, begun by Royal orders in 1861, has 
already made much progress. The work is projected on a scale as to 
magnitude, geological detail and artistic work, that is truly regal. The 
surface of Sweden is divided into 20 areas, and these areas are quartered ; 
and, for each of the parts thus made, 77 in all, a map is issued measuring 
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18 by 24 inches in surface, so that the whole chart will cover an area of 
231 square feet The scale is -^,^^nr* ^^^ number of maps which had 
appeared up to November, 1865, is 18. The maps show in every part that 
they are the result of minute and careful exploration, by able and thor- 
ough geologists. Even the outlines of the older and newer Drift, and of 
tlie more recent Alluvium, are indicated by colors. Each chart is ac- 
companied by a pamphlet, in 8vo, of 30 to 75 pages, giving details re- 
specting the region represented, with numerous sections, and bearing 
upon the title page the name of the assistant in the survey who had spe- 
cial charge of that portion of the work. The names on the eighteen 
parts received by us are V. Karlsson, E. Sidenbladh, O. F. Kugelberg, 
A. E. Tornebohm, J. O. Fries, A. H. Wahlqvist, C. W. Paijkull, E. Erd- 
mann, D. Hummel, and O. Gumaelius. 

The price for each chart with the text pertaining to it is two Swedish 
dollars. An accompanying notice states that they may be procured of 
the " Bureau de la Recherche G^ologique de la Suede,'' by addressing 
Mr. Adolf Bonnier, Stockholm, through 0. Eeinwald, Paris, Longman k 
Co., London, or K. F. Kohler, Leipsic. 

3. Die Steinkohlen Deutschland^s und anderer Lander Europe^ s ; by 
Dr. H. B. Geinitz, Dr. H. Fleck and Dr. K Habtig, Professors in the 
K. polytechn. School in Dresden. — ^Tho second volume of this great work 
on the Mineral Coal of Germany and the rest of Europe, the first of 
which is noticed in our number for March, has just reached us. It is a 
quarto volume of 424 pages. Its subjects are The History, Statistics, 
and applications to the arts, of Mineral Coal. Each is treated with all 
needed fulness and detail. The last includes chapters on the physical 
peculiarities and chemical composition of the coals of different regions. 
The work is illustrated with drawings of machines, apparatus, furnaces, 
and maps, all handsomely executed, and well adapted to make the work 
practically useful to the miner and political economist. 

4. Annual of the National Academy of Sciences for 1865. 130 pp., 
12mo. Cambridge, 1866. — Besides the constitution and bylaws, lists 
of members, and lists of papers presented at the meetings of the year, 
this Report contains an excellent biographical sketch by Major J. G. Bar- 
nard of the eminent engineer General Joseph Gilbert Totten, who died 
on the22d of April, 1864. 

5. Report of the Commissioner of Agriculture for the year 1864. 
676 pp., 8vo, with numerous woodcuts. Washington, 1865. — This an- 
nual Report treats, among its various articles, of Sorghum, by Wm. 
Clough ; the Game Birds of the U. States, by D. G. Elliot; Oology of 
New England Birds, by E. A. Samuels ; Noxious Insects, by T. Glover ; 
and of many subjects especially interesting in connection with agricul- 
ture, horticulture, wool-growing, care of stock, etc. 

6. Reise der osterreichischen Fregatte Novara um die Erde in den 
Jahren 1857, 1858, 1859, unter den Befehlen des Commodore B. von 
WuLLERSTORF Urbair. Nautisch-physicalischer Theil, III (letzte) Ab- 
theilung. 135-490 pp., 4to. With maps. Vienna, 1865. (Carl Gerold*s 
Sohn.) — This part concludes the Nautico-physical Report by Dr. Scherzer 
of the Austrian Expedition of the frigate Novara around the world. It is 
occupied with the tables of the meteorological observations, which ap- 
pear to have been made with great thoroughness and care. They are 
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accompanied with maps showing the route, and a large chart of the Ni- 
cobar Islands. 

Three zoological volumes with plates were also issued in 1865, (1) on 
JBirdSy by Mr. de Palzeln ; (2) on Crustacea, by Dr. Heller ; (3) on I^or- 
micidce, by Dr. G. Mayer. 

7. Illustrated Catalogue of the Museum of Comparative Zoology at 
Harvard College, No. 11. North Ai#erican Acalephae ; by Alexander 
AoAssiz. 234 pp. royal 8vo, with numerous illustrations. Published by 
order of the Legislature of Massachusetts. Cambridge, 1865. (Sever <fe 
Francis.) — A notice of this very beautiful and excellent yeork is unvoida- 
bly deferred to another number. 

Various Memoirs on Species of Mollosca, by Isaao Lea, LL.D. 82 pp., 8vo. 
From the Proceedings of the Academy of Natural Sciences at Philadelphia, Feb. 
1863 to May 1865. — They treat of, Leaia Leidyi; 14 n. sp. of Mclanidae; 11 n. ep. 
of exotic Unionidse; 24 n. sp. of Unionidse; a new Unio and a Monocondyloea ; a 
new genus of Melanidse; 11 n. sp. of Melanidse; Planorbis Newberryi; 6 n. sp. of 
Unionidse from Lake Nyassa ; 6 n. sp. of Succinea, etc. ; 13 n. sp. of Melanidte ; n. sp. 
of Planorbis ; 5 n. sp. o\ Lymnea ; 2 n. sp. of Unionidse from S. Africa ; 24 n. sp. of 
Physn ; 6 n. sp. of W. African Unionidae ; 3 n. sp. of exotic Uniones ; 8 n. sp. of Unio. 

The Living Forces of the Universe, the Temple and the Worshippers, by Hon. 
Geo. W. Thompson, of Wheeling, West Virginia. 888 pp. 12mo. Philadelphia, 
1866. (Howard Challen.) — The author of this work goes into the region of mys' 
teries farther than we can follow him. 

Historical notice of the Essex Institute. 44 pp. 8vo. Salem, 1866. 

Zoologie, contenant 1' Anatomic, la Physiologie, la Classification, et THistoire nat- 
nrelle des Animaux, by Paul Qeryais. 448 pp. 8vo, with a large number of wood- 
cuts. Paris. (Hachette.) 

Traits pratique d'Analyse Chimique, by F. Woehlbr. — French translation by 
Grandeau and Troost. 824 pp. in 18mo. Paris. (Gauthier-ViUars.) 

Les grandes Usines de France : Etudes industrielles en France et k T^tranger ; 
by TuRGAN. In small 4to. Paris. (Michel L6vy.) 

L'Espace Celeste et la Nature Tropicale ; Descriptions physique de rUnivers, 
d'apr^s des Observations personelles faites dans les deux hemispheres, by Emanuel 

LlAIS. 

Proceedings Boston Soo. Nat. Hist., Vol. X. — Page 49, Relations of the soil to 
subjacent rocks ; Niles. — p. 51, Habit of the earth-worm ; Wyman. — p. 64, Resem- 
blance of fishes of Milwaukee river to those of Lake Superior and L. Champlain; 
PtUnam. — p. 66, Habits of some American fishes ; JV. K Attoood. — p. 69, On two 
human skulls from Stockton, Cal. ; J. G. White. — p. 72, Iron ore of Staten Island, 
and on preparing Peat; G. T.Jackfon. — p. 75, Fossils from Riobamba; Wintlow. — 
p. 79, Facts connected with the development of frogs ; G, E. Hamlin. — p. 80, Habit 
of Certhia Americana; G. E. Hamlin. — p. 81, Habits of some Sharks; Atteood. — 
p. 84, Emery in Chester, Mass. ; O. T. Jackson, — p. 90, On the type of Buteo insig- 
natus Goisin; H.Bryant. — p. 91, On Sphyropicus varius Linn.; H. Bryant. — p. 98, 
Anatose in R. Island; E. B. Eddy. — p. 94, On the anatomy and physiology of ac- 
commodation in the human eyes ; Wyman. — p. 96, On Miamia and Hemeristia ; 
Sciuider. — p. 101, Note on Rhabdonema magnificum; G. Stodder. — p. 108, Habits 
of the Cod; Attoood. — p. 105, On the fossil bones of Riobamba; Wyman. — p. 107, 
New species of Nitzschia; R. G. Greenleaf. — pp. 109-160, etc.. Report of Annual 
Meeting, held May 8, 1865. 

Proceedings Aoad. Nat. Sci. Philad., 1865, No. 5. November and December. — 
Page 245, Contributions to the paleontology of Illinois and other Western States ; 
Meek <k Worthen.—'^. 275, On the microscopic shell-structure of Spirifer cuspidatus 
iSoto., and some similar forms ; F. B. Meek. — p. 278, Second contribution to a His- 
tory of the Delphinidffi; E. D. C<>p«.— pp. 278-292, Reports for 1865, elections of 
officers, etc. 

Proceedings Essex Instttote, Vol. IV, No. VII, July, Aug., Sept.— Page 181, 
Synopsis of the Polyps and Corals of the N. Pacific Expl. Exped. under Comm. 
Ringgold and Capt. Rodgers, U.S.N., 1853-1856, with two plates; A, E. VerrilL 



INDEX TO VOLUME XLI. 



Academy of Sciences, National, 141, 430. 
Nat ScL, Philad., Proceedings of, 144, 
481. 
of Sciences of Chicago, notice of, 281. 
Acclimatization of the ostrich, 109. 

of the salmon^ 109. 
Africa, journey into, of DuChaillu, 28L 

telegraph by sound, 140. 
Agassiz^ Qeological Sketches, noticed, 

407. 
Agassiz, A., on Acaleph®, noticed, 431. 
Agricnltuial cliart by Delesse, 439. 
Agricultare, Report of Cominissioner of, 

1864 430. 
Amer.^ PhiL Soc. Philad., Transactions 

etc of, 144. 
Analysis, spectroscopic, see Spbotbo 

SCOPE. 

Analyses of shells, ffaw. 879. 
Antimony, detonating, 107. 
Arizona, R Siaiman,lS89. 
Asphalt vein in Virginia, 120. 
Asteroid (85), elements of, I^terty 277. 
Aurora, magnetic effects of. Farmer^ 118. 
Australia, gigantic marsupials of, 258. 
works on botany of^ noticed, 415. 

B 

Bohr on Tttria and Erbia, 400. 

Baird, S, F.^ distribution and migration 
of N. A birds, 78, 184, 837. 

Barometer, automatic, Ifotia?^, 43. 

Bentham's address before tne Linn. Soc., 
noticed, 410. 

JBe88canery manufacture of cast steel, 278. 

BUUngs^s work on fossils of Canada, 124. 

Birds, distribution and migration of, 
Bairdy 78, 184, 337. 

of N. A., VerrUl, 249. 

Slake, W. P., crystallized gold in Califor 
nia,120. 

description of Sierra Nevada fossils, 
406. 

MakCy J.3f.,on measuring angles of crys- 
tals, 308. 

Bli88y J. 8., Wisconsin drift, 255. 

Borax in California. WhUney, 253. 

Boron combined with halogens, 106. 

Boston Soc Nat. Hist., Proceedings, 144, 

Botany— 
Caricography, C, Dtwey^ 226, 826. 



BoTAirr— 
Life in hot and saline waters in CaUfbr- 

nia, Brewery SOL 
Tenacity of life of seeds and spores, 393^ 
Scolopendrium officinarum, 417. 
Botanical Congress in London, 140. 

Necrology, 1865, 263. See Obituabt. 
Botakioal noticb»— 
Bentham & Hooker's Gen. Flantaram, 

132. 
Bunge on genus Consinia, 416. 
Darwin on climbing plants, 125. 
Daubeny's Trees and Shrubs of the An- 
cients, 26a 
Eichler on morphology of the Andne- 

cium in Fumariacess, 412. 
Flora Brasiliensis, 412. 
Hooker, botanical works of^ 2. 
Krok on Yalerianeae, 416. 
Miiller, Botany of Australia^ 415. 

Vegetation of the Chatham islands, 
416. 
Musci Boreali-Americana, 417. 
Paine*s Catalogue, 130. 
Seemann's Flora Yitiensis, 414. 
Brande, W. T., obituary of, 428. 
Brewer 1 W, -ET., review of Whitney's Re- 
port on California, 231, 851. 

on life in hot and saline waters in 
California, 391. 

on tenacity of life in seeds and spores, 
898. 

British Assoc, Proceedingcs of, 141. 
Brush, O, /., on Cookeite and Jefferisite, 
246. 



California, borax in, 255. 

new fiicts in geology of^ Whiiney, 253. 

Whitney's Geology of, reviewed, with 
notices of gold rocks, 124, 231, 851. 

life in hot and saline waters of, 391. 

crystallized mass of gold, 130. 

appropriation togeol. survey of^ 428. 
Cannon, new kind, Ireadtoelly 97. 
Carbon, new sulphld of, 251. 
Caricography, Dewetfy 226, 826. 
Carpenter y W. B.y on Eozoon, 406, 
Cavern, Malta, 140. 
Cephalaspis, Lankestery 261. 
Cephallzation, No. IV, JkmOy 168L 
Chalk In Colorado, 401. 
Chambers's Encyclopedia, 288. 
Chapmariy E, J.y on native lead N.W. of 
L. Superior, 254. 
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fyhtue, p. ^., mechanical polarity, 90l 
method of meteorological compari- 
son, 158. 
Cliatham Islands, peat, etc., of) 123. 

vegetation of, 416. 
Cliemical analysis) separation of lead and 

bismath by bromothallates, lOT. 

on a process of elementaiy^ (X O. 

Wh^der, 33. 
ChUdy G.y prodnction of organisms^ 881. 
China, geology ofj JPumpeRyy 145. 
Ohlorids corresponding to peroxyds^ 107. 
Clarke's Mind in Nature, noticed, 286, 418. 
Coal, worlt on, by Geinitz, noticed, 285, 

430. 
Coan, new eniption of M. Loa, 424. 
Cobbold, on beef and porl^ as sources of 

Entozoa, 28a 
Color from mixing blue and yellow, JStood, 

369. 
Colorado, challc in, 401. 
CMlier, D. C, chalk in Colorado, 4014 
Vonrady T. A.^ new Eocene group, 96i 
Cooke^ J, JJ, heat ot friction, 116. 

aqueous lines of spectrum, 178. 
Copley medal to Chasles, 428. 
Cowan^s Facts in the history of Insects, 

noticed, 135. 
Crinoids, convoluted plate in, HaXL, 26L 
Crystals, on measuring, Bbake^ 908^ 



DaUy W. ff.y explorations connected with 

N. A. telegraph Co., 13^ 
DanOy J. 2)., on cephalization, with replies 
to objections, lo3. 
on spontaneous generation, 889. 
Darwin on climbing plants, noticed, l^* . 
Melfbrest^ 2^. 2^., on correcting an error of 
temperature firom unequu lengths of 
monthSt 871. 
Delesse, Kevue de Geologic, etc., noticed, 
286. 
Carte Agronomi(|[ue, noticed, 439. 
Desor on Sahara, noticed, 143. 
DeuHle. on magnesia in hydraulic cements, 

425. 
Dewejfy C.y caricog^phy, 226, 326. 
Dodo, skeletons of, discovered, 273. 
Drift boulder and scratches of Englewood, 
Dvaighty 10. 
oi Labrador, Bickardi 80. 
In Wisconsin, ^/iM, 255. 
in S. Wales, Stfmonda, 259.\ 
2)wighty W, B.y boulder oi Englewood, 10. 
Coxsackie land-sinking, 12. 



KlbA stone implements, 42'?» 
Billot's Birds of K. A., 288. 
Entomological Society, 144. 
Entozoa, beef and pork as sources of, 288. 
Eocene, see GEOLoof . 
Eozoon, Carpenter on, 406. 
Erbia, Bohr <fc JBunsen^ 399. 
Essex Institute, Proceedings of, 144, 431. 
Ethers, butyric and capronic, synthesis 
of, 115. • I 

Am. JotTB. Sci.— SXGONo Sebieb, You 2UJ, No. 128.— Mat, 1866. 
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Expedition, polar, new, 43T. 
Exploration In Russian America connect'' 
ed with Telegraph Co., 189. 



Fdrmer^ Mi G,^ magnetic effects bf the 
aurora, 118. 
mechanical equivalent of light, 214k 
FmdleTy J.., on prairies, l54. 
Flying fish, K Mann^ 272i 
Footmarks in Kansas, Mudge^ 174u 
Fossils, see Gboloot. 
Florida, chancre of level on coast of, 406i 
Fraunhofer^s lines, wave-lengths of, 89fii 
Friction, heat of, J, F, Oooke^ 116. 



Gabb^s iteport on Paleontology of Call' 

fomia, 284. 
Geinitz^s Steinkohlen Deutchlands, ete^, 

noticed, 285, 430. 
Oenth^ F. J.., chrysolite with chromic iroot 

in Penn., 120. 
cabinet for sale, 141. 
Geographical distribution of birds, 78| 

184. 

GEOLOGt-^ 

Arizona, SUliman on, 289. 
Australian gigantic marsupials, 258. 
California, new fiucts in geology of) 
WhUneys 252. 

Report on Geology of, noticed and 
reviewed, 124, 231, 351. 
Canada, Billings^s Report on fossils of^ 

noticed, 124i 
China, Japan, etc., Pumpdhf^ 145. 
Drift, see Dnft. 

Illinois, Meek on fossils of, etc., and on 
Sptrifer cuspidatus, noticed, 409. 

new fossils of coal formation of) 
Meek & Worthen, 123. 

Niagara fossils near Chicago, Win* 
chell & Marcy, 409. 
]Kansas, Liasslc footmarks in, J/iM^,174t 

SioaUoWy4X^. 
Michigan, Marshall group fossils, 120. 
Mississippi, quartemary of, MUffa7% Sll» 
New TorK, fossils in Livingston and 

Genesee counties, list o^ 12L 
Nova Scotia, geology of, 205. 
Tennessee, Safford^ noticed, 409. 
Virginia, asphalt tein in, 120. 
CoAl of Europe, &c., by Geinitz, no* 

ticed, 285, 480. 
Eocene, new group in, Oimrad, 96. 
Paleozoic fossils, list of, by Shumard, 
noticed, 124. 

Cephalaspis, species of, 261. 
Crinoids, structure of, 261. 
on some genera of, JHfeek db 
Worthen, 124. 
Post-tertiary elephantine tooth and tusk 

in Montana^ 427. 
Primordial, Lingula flags, Wales, 263. 

Eozoon, Carpenter on, 406. 
Oil-wells, position of, Lesley, 189, 
Volcanic, see Volcano. 
Geological cabinet, Genth*s, for sale, 14L 
maps and sections by Logan, 408. 
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Geological map of Tennessee, 285. 

map of Sweden, 429. » 

Sketches of Aeassiz, noticed, 407. . 
sarvey of Ciuifomia, appropriation 
to, 428. . 
Reyue of Delesse, noticed, 286. 
Glacial scratches and boulders, see Drift. 
Glass, crystalline nature of, WetheriUj 16. 
Qoid of Montana, 125. 

rocks of California, SSL 
crystallized mass, CaL, Blake. 120. 
Oray^ A:, botanical notices. 125, 419. 
obituary of W. J. Hooker, 1. 
address by, on the presentation of 
Bumford medal to Prof. TreadwelL 97. 
Oreen^ H, A.^ loc of fossils in New York, 

121. 
Gunther's Record of ZooL literature for 
1864, noticed, 287« 



JBdffemfmn, analysis of paehtiolite, 119. 

JBaUy J.i eontolttted plate fai Crinoids, 261. 

Sdrrison. J, P, heat to moon from sun, 
277. 

Hassall on Urine, noticed, 422. 

Heat of friction, Oooike, 116. 

to moon from sun, Harrison^ 2fn. 

Heights of motmtains In California, S65, 
867. 

Hessenberjj's Min. Notizen, noticed, 409. 

HUgard^ E. TT., quartemaiy of Miss., 311. 

Hooker, W. J., obituary o^ 1. 

Hough, C. W.y automatic printing barom- 
eter, 43. 

jETow, analyses of shells, 379. 

Hydroxylamine, Lossen, 251. 



Institute of Technology of Mass., officers 

of, 141. 
Iodine in lead disease, etc., 110. 
Ivory, artificial, 427. 



Johfuon^ S. W., assimilation of nitrogen- 
ous bodies by vegetation, 27. 

Jones, T. R., Foramlnifera of oceans, no- 
ticed, 287. 

K 

Kansas, notes on geology of, Sioallowy 405. 

footprints in rocks of, 174. • 
Kennicott in Ruspian America, 139. 
Kirkwood, i>., meteorite of July, 1846, 
347. 

Kokscharow*s Mineralogie Russlands. no- 
ticed, 286. 



Lake, borax, of California, 256. 
Lake-depressions, origin of, Lesley. 141. 
Lavoisier, publication of works of. 105. 
Lea & Wilson's Photographic Mosaics, 

noticed, 143. 
Lead and bismuth, separation of, by bro 

mothallates, 107. 



Lercbonllet, obitnaiy of 110. 
Lesley, J, P., asphalt in Ykeinia, 126* 

position of^ oil-wells, lS9. 
Level, ehange of, along Florida, 40&r 
Life, origin of, BanOj o8Q, 

in hot waters, Brewer, 391. 

tenacity of, in spores and seeds, 393. 
Light, mechanical equivalent of^ 214, 396. 

wate-lengths of Fraunhofer*s lines, 
895. 

magnesium, 106. 

new, for bbotograpthy, 427. 
Logan, W. K^ Geological Atlas of^ no- 
ticed, 408j 
Lyceum Nat. Hist. N. York, Annals oL 
288. 

K 

Magnesia in hydraulic cements, 425. 
Magnesium li^ht, 106. 
Magnetic decimation, U. S., SchoU, 149. 
Magnetism, origin of terrestrial^ IfieMk, 

110. 
Marignae^ niobium and tantalum. 111, 897. 
Meek on genus Taxocrinus, noticed, 124s, 
on fossils of Illinois, etc., noticed, 409. 
on Spirifei' cuspldatus, noticed, 409. 
Ifeek^ notice of Stimpson on the Hydro* 

biinae, 270. 
Meteor near Charleston, /S^oxinL 276. 
Meteoric fire-ball of July, 1846i, Kirkwood, 

347. 
iron, large Australian mass, 426. 
Meteorites of Aumale, 426. 
S(nim on, 136, 137. 
see jfurther, SHOOTnro star. 
Meteorology, on correcting an error in 

tables of temperature, DeForett, 371. 
Meteofological comparison. Chase, 158. 
Methyl-benzj'l, 112. 

Microscope, illumination of opake ob- 
jects in, 283, 424. 
mechanical finger for, 331. 
Minerals — 

Chrysolite, 120. 

Cookeite, Brush, 246. 

Corundophilite, Pisani, 894. 

Gold, crystallized, in California, 120. 
of Montana, 125. 

Jefferisite, Brush, 247. 

Marcylite, Tyler, 210. 

Moronolite, Tyler, 212. 

Native lead. Chapman, 254. 

Pachnolitc, 119. 

Rahtlte, Tyler, 209. 

Scheeletlne at Southampton, 215. 

Uwarowlte at Texas, Pa., 216. 
Mechanical polarity, Chaae, 90. 
Molecular physics, Norton, 61, 196. 
Montana, yield of mines of, 126, 

elephantine tooth and tusk in, 427. 
Mvdge, B. F., footmarks in Kansas, 174. 
Miiller, F., botanical works by, 415, 416. 
Mus^e Teyler, Catalogue of, noticed, 287. 

H 

National Academy of Sciences, 423. 
Negro instruments, Innes, 140. 
Niswben'v, J, S., on the oil region of In- 
dian Creek, etc., Ky., 284. 
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yemtoHy K A^ NoTemb«r shooting^ stars, ['JZocf^w*, /., tides of Tahiti, 151. 



1865,5a 
numbers of shooting stars seen by 

different observers, 192. 
iVur^tta, correspondence of; 103. 
Niobium and its compounds, 111, 397. 
ivoricm, W. A., molecular physics, 61, 196. 
Nova Scotia Institute, Proceedings of; 

Novara, Beports on expedition of, 420. 



Qbituakt— 

Brande, W. T., 428, 

Bridges, T., 265. 

Cuming, H., 265. 

Falconer, a, 264. 

Forchhammer, 284. 

Hooker, W. J.^, 265. 

Junghuhn, P. W., 268. 

Kriiger, EL, 263. 

Lereboullet,110. 

Lessing, C. F., 26a 

Lindley, J., 265. 

Montague, J. F. C, 267. 

Paxton, J., 264. 

Reeve, L, 288. 

Bicliardson, J., 265. 

Bidden, J. L, 141, 267. 

Schacht, H., 264. 

Scheele, A., 264. 

Schomburgk, R. H., 261 

Schott, H., 264. 

Silbermann, J. T., lOa 

Sturm, J. Wm 264. 

Treviranus, L. C, 264 

Turczaninow, N., 263. 

Uhler, W. M., 42a 

Whewell, 42a 
Observatory of Chicago, 140. 
Oil, mineral, see Pbtboleum. 
Ostrich, acclimatization of; 109. 



JRicAwrd, A. (R, drift of Labrador, 30. 
Paine's Catalogue of Plants, noticed, 130. 
Paxton, J., obituary of; 267. 
Peat of Chatham Islands, 128. 
Inters, elements of Asteroid (85), 2T7. 
Petroleum or oil weUs, position of, ZesZ^y, 

139. 
region of. In Kentucky, Neteberrvy 284. 
in Canada, Winchdl, 17a 
of Archangel and Zante, 427. 
Photography, new light for, 427. 
Physics, molecular, ^rton, 61, 19a 
Fiiiani^ on corundophilite, 394. 
Plants, assimilation of nitrogenous bodies 

by, Johnson^ 27. 
Polarity, mechanical, Chate, 90. 
Prairies, A. Fendler^ 154. ' 
Pumpelly, S., geological observations in 

China, etc, 145. 

B 

Bceve, L., obituary of, 28a 
Richardson, J., obituary of, 265. 
Riddell, J. L., obituary of, 141. 



RoG^ers, W. B., President of Institute of 

Technology, 141. 
Boody 0. N.. tint firom mixing blue and 

yeUow, 369. 

s 

Saflbrd's Geology of Tenn., noticed, 409. 
Saffbrd, T. H., in charge of CMcago ob* 

servatory, 140. 
Salmon, acclimatization and vitality of! 

109. 
SaUer, Lingula Flags of Wales, 262. 
Sarsy on Quartemary of Norway, 286. 
8ehoUy O, A., U. S. magnetic declination, 

l4cT. 

Sheffield Laboratory, contributions of. 
246. 

Shepard, a U.^ on rahtite, etc.j209, 
meteor near Charleston, 276. 

Shooting stars, Nov. 1865, iir«i0ton, 58, 27a 
proportions as seen by diffisrent 
observers, A^<n0toM, 192. 

Shumard*s Catalogue of Paleozoic fossils 
noticed, 124, 410, 

Silbermann, J. S., obituary of; lOa 

SUliman^ B.^ on Aiizona, ^. 

Silk, soluUon of; 427. 

Smith, H. L,y on a microscopic finger, 381. 
note on Illumination of opake objects 
under the microscope, ^4. 

{Smithsonian Report, 1864, noticed, 14a 

Sodium-amalgamation, Wuriz, 216. 

Sofrby, on meteorites, 136, 137. 

Spectra, influence of electro-negative ele- 
ments on, IHooon, 250. 

Spectroscope, detection of dilorlne, bro- 
mine. Iodine by, 112. 

Spectrum, aqueous lines of. Choke, 17a 

Spontaneous generation, C%iW,381: Dcuml^ 
889; r«rri», 418, 420. 

Steel, Bessamer, 278. 

Stlmpson on the Hydrobilnse, noticed, 270, 

Stone implements of Elba, 427. 

Subsidence of land at Coxsackle, 12. 

Sugar, test for distinguishing kinds, 427, 

SuIUvant*s Muscl Bor.-Amer., 417. 

Sulphur In organic compounds, method 
of determlnmg, Warren, 40. 

Swallow, O. C, notes on Kansas, 405. 

Sweden, geological map of, 429. 



Tantalum, Marignac, 397. 
Telegraph Co. exploration m Russia^ 
America, 139. 

by sound in Africa, 140. 
Terbium, non-existence of, 400, 
Thallium and tballlc acids, 106, 107. 

salts of, Strecker, 114 

Thermodynamics, St. Robert's, noticed, 
287 " ' » f 

Tides at Tahiti, Bodgert, 18t 
Transactions and Jfoumals, reniarks on, 

Benthami 410. 
TreadweU, I)., new cannon, 97. 
Tyler, S, W., analyses of Rahtite, Marcvr 

Ute, Moronolite, 209, "^ 
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VerriB^ A, J^., notice of Wilder on moTpli 
ology of limbs of mammals, 183. 
distrib. of N, A. birds, 349. 
new fluid for preserving speeimens, 

notice of Clark's Mind in Nature, 4X8. 
Volcanic eruption at Santorin, 403. 
Tolcano of M- I^o*! eruption of. Coon. 
424. 

w 

Warren, 0, JHf,^ sulphur in oi^ganic com 

pounds, 40l 
mtfuria, a im, crystalline nature ot 

glass, i6. 
whedeTy C, Q,^ on a process of elementary 

analysis, 83. 
analysis, see Chjemic<d. 
Whewell, obituary of, 428. 
Whitney's Geol. Report of California, 124, 

281, 851. 
Whitney y J. D., new facta in geology .of 

CalU'ornia, 252. 
borax in California, 255. 
WUdeTy on morphology in limbs of Mam- 
mals, 182. 
Winchell on fossils of Marshall Group, 

noticed, 120. 
on fossils of Niagara limestone near 

Chicago, noticed, 408. 
Wtnch^t A., petroleum in Canada, 17Q, 
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Woods, N. JL, Myriapoda, noticed, 135, 
WurtZy sodium-ai^gam, 216. 



Tttria, J3ahr db Bunaen^ 899. 



Zoological literature of 1864, by Gunther, 
noticed, 287. 

ZOOLOOT — 

Zoology, new fluid for preserring speci- 
mens in, VerriUy 369. 

Birds of N. A., Elliott's proposed work 
on, 28a 

distrib. and migration of N. A., 78, 
184, 249. 

Dodo, skeletons of, found, 273. 

Foraminifera, Parker & Jones on oce- 
anic, noticed, 287. 

Mammals, morphology and teleology 
in limbs of. Wilder, noticed, 132. 

Manny flight of flying-fish, 273. 

Protozoa, 421. 

Spontaneous generation, ChUdy 381; 
i>ana, 389; Verriay^l^ 

Stimpson on the Hydroblinse noticed, 
270. 

Verrill's Polyps and Corals of N. Pacific 
Expl. Exped., noticed, 136. 

Wood's Myriapoda, noticed, 135, 

Fossil, see G£;oix>gy, 
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